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jst prior to his tragie death, Eddie 
Allen completed the first of a series of 
three articles for AviaTION and pre- 
pared notes and rough drafts of the re- 
waning two. Al Reed, chief test pilot 
jor Boeing for the last four years, is 
completing these drafts for the next two 
isues. Thus Allen’s ideas, which have 
meant so mueh to the industry, will be 
presented through the able collaboration 
of Reed. The first in this series begins 
..Page 108 
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The Controlled Materials Plan js a No. 1 
cause for discussion in the aviation in- 
dustry today. An intimate survey of 
opinion of both government and indus- 
try minds on the merits of the plan as 
presently contemplated is summarized 
..Page 114 
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Absenteeism is a major problem vitally 
affecting aircraft production. It is the 
fault of neither labor or management, 
bat really an inevitable circumstance of 
the times. However, it remains a seri- 
ous problem and promises to increase 
unless definite steps are taken to combat 
it. A clear-cut analysis of the reasons 
for absenteeism, its effects, and steps 
now being taken to control it is pre- 
TE oi ote Oi nbwc ees ..Page 116 


Consolidated Aircraft Corp., in its 20th 
anniversary year, is completing a sue- 
cession of mergers which will make it 
the world’s largest single aviation com- 
pany. AVIATION herewith presents an 
historical summary of how this vast and 
ignificant enterprise came to be, and 
follows up with three feature articles 
on some of its principal phases of 
IG 5 hii nko versie eee 2 


Of all the airplane types produced by 
Consolidated, the B-24 Liberator bomber 
is the greatest quantity production craft. 
A machine of highly efficient character- 
isties, it was found to be an ideal model 
for conversion into 
bomb carrier. The conversion is called 
the C-87 Liberator Express, and through 
a magnificent design and_ production 
achievement, both B-24’s and C-87’s are 
rolled off the same assembly line at 
Consolidated’s Texas plant. How it is 
done is described beginning on Page 126 
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Modification Centers are an American 
production innovation which give our 
fighting forces tomorrow’s airplanes 
today—one jump ahead of the enemy. 
The first detailed description of this 
mportant production phase, designed 
to relieve quantity production lines of 
back pressures built up by myriad engi- 
neering change orders, is presented in 
this issue by Glenn Hotchkiss, of Con- 
se cocennie TEE 
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Arthur L. Fornoff, Director of Service, 
Bell Aireraft Corp., whose article on 
page 211 describes the aireraft manu- 
facturer’s service organization as the 
gateway to sound operation. Mr. For- 
noff is not new to AVIATION readers. 


Most will remember this significant 
article appearing in the Dee., 1941 


issue, after he had established the Bell 
service organization in England. His 
hasie philosophy unchanged by the 
spreading of his activities to a truly 
global basis paralleling the spread of 
the war, Mr. Fornoff marshalls an even 
more imposing array of reasons and 
facts to demonstrate the value and need 
of organized service by manufacture. 





Knowledge of plastics is becoming more 
and more essential in aireraft design. 
Their application is rapidly becoming 
widespread and will increase in the fu- 
ture. For the first in a series of articles 
describing the characteristies of plasties 
appheable to aireraft structures, see 
“Points on Plasties”........Page 141 


Good tool planning is necessary for sue- 
cessful quantity aireraft production. 
First of two articles describing 20 points 
in making job analysis prerequisite to 
tool planning appears on....Page 144 


Visualization of airflow has been a factor 
of prime importance in the advance- 
ment of the science of aerodynamics. 
An article reviewing important prelimi- 
nary work in this technique, together 
with a description of the author’s orig- 
inal work in designing apparatus to 
carry airflow studies to a more advanced 
stage, appears in this number. .Page 148 


Another advancement in -the art of re- 
producing loft layouts is the Photo- 


print Process. It is deseribed in detail 
beginning on...... ee eee Page 154 


series on 
plywood 


Continuing the 
design 
structures, the fourth article goes bevond 


important 

considerations for 
the tundamental considerations — ot 
weight saving in discussing innovations 
in wing design which results in’ con- 
siderably improved structures and econ- 
omy in materials and costs of fabrica 
TTT EEE er eee 


Proper care of compressed air installa- 
tions is the feature article in the Fae- 
tory Maintenance Section. Listed as 
“eritical machinery,” air compressors 
must be properly cared tor if produe- 
tion interruptions are to be 
NM Ea al Sal hao Gh Maes Page 179 


avoid- 


In the Subcontractors Section, the Con- 
solidated system for coordinating sched- 
ules is deseribed—a new approach to 
work dispersal as a measure to meet 
the special manpower and material 
MINING Ks Vanebincdenanee Page 193 


Post War airways in Europe wil! be an 
important factor in the rehabilitation 
of that devastated continent and will 
have a considerable effect on the peace. 
In the Transport Section is an article 
that provides much food for thought on 
Se a hi hsedsd os we Page 202 


Also in the Transport Section is a com- 
prehensive review of the shifting pros- 
pects for airline revenue and profits by 
AVIATION’S financial editor....Page 205 


In the Military Section is the first in a 
series of articles outlining the develop- 
ment of gun turrets for military air- 
craft. These articles contain a 
comprehensive series of sketches of tur- 
ret mechanisms, and this first install- 
ment covers the construction details of 
the famous Bristol turrets, widely used 
in Great Britain............Page 227 


most 


A summary of papers presented before 
the 38th annual meeting of the SAE at 
Detroit appears on page 177. In the 
Flying Equipment section, (page 255) 
there is a description of the new Ger- 
man fighter-bomber, the Messerschmidt 
210A-1. 


Among the other regular AviATION 
features to be found in this issue are the 
Sketch Book of Design Detail (page 
183); Engineering Data Book, giving 
the most up-to-date specifications for 


aircraft steel tubing and purchasing 
instructions (page 189); and _ the 
Maintenance Notebook.... Page 219 
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When twelve pounds of wild bird- 
pape ees egress dive at 60 miles 


‘ - Among the many ais a re : 

Aero-Quality Lumarith, ‘its protec : 
tion for the airmen against severe 
sunburn is of particular interest. 
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A DIVISION OF CELANESE CORPORATION OF AMERICA 
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Food—The Deciding Issue 


Our food problem remains to be solved 








HE first thing the Germans did when they occupied 

Czecho-Slovakia, Poland, Belgium, France — was to 
empty all warehouses. Everything went into trucks headed 
for Germany. 

The Nazis knew that this war would be won by the 
amy that had the most supplies and the best supply 
system. 

“The Nazis knew that supplies are as essential as guns. 
They knew that the most essential of all supplics is... 
food. 

Being the only people on earth who can watch women 
and children starve, the Nazis seized upon food as their 
most powerful instrument for disciplining the masses. 
They added famine to their arsenal of conquest. 

The flocks and herds of Europe are being consumed 
with alarming rapidity. The desperate shortage of meats 
and fats is growing steadily worse. Our Allies are short 
of certain foods that we must supply if we expect them 
to carry on. 

And as we supply them, as our imports are curtailed, 
as our fighting men consume more than they do in civil 
life, and as we fail to increase our production rapidly 
enough . . . we, too, become short of certain foods. 

Former President Herbert Hoover, speaking before a 
conference of the Governors and Representatives of twelve 
Mid-Western farming states in Des Moines on March 
Ith, sounded the warning that American agriculture, 
beset by Washington bungling on manpower, farm ma- 
chinery and price systems, strangling production and dis- 
tribution, is facing a deterioration which may bring on 
a national food shortage such as led to the collapse of 
Russia, the defeat of Germany in the first World War 
and the fall of France in the present war. Unless this 
deterioration is stopped, warns Mr. Hoover, we cannot 
hope to win the present conflict. 

Complications of similar magnitude face the food pro- 
cessor and the distributor. 

Never in the history of the world has man’s dependence 
on food been so crucial. Yet it is not easy for us to grasp 
the full significance of the crisis. We are so accustomed 
to finding milk, eggs and butter on our doorsteps every 
morning, we are so used to filling our pantries from the 
shelves of our grocers and markets that we accept food as 
something that is due us on demand. We do not stop 
to think that we never are more than a few meals ahead 
of famine. 

But this picture has changed. Now we are faced with 





food rationing, and every day the shelves of our food 
markets become more bare. 
* x 

Let it be noted that the appointment of two Food 
Administrators has not solved the food problem. It is still 
with us; daily it becomes more critical. Unless it is solved, 
and solved quickly, the very food that ex-Food Administra- 
tor Wickard said would “win the war and write the peace” 
may lose the war and lose the peace. 

Put very simply and clearly, the food problem amounts 
to this: we are trying to feed upward of 200 million 
people. We are trying to do it with the farms and other 
facilities that heretofore have been capable of feeding 
about 145 million people (our present population plus 
a 5% surplus). 

Had the Government foreseen the need and planned 
ahead, we could have begun by 1941 the enlargement 
of our farm production and food processing capacity. Two 
irreplaceable years have been lost! 

The gravity of the situation becomes apparent when 
we consider that 50,000 factories are required to process 
our foods. Food processing not only is America’s biggest 
industry — it is one of America’s most important for, 
without processing, most foods would perish before they 
could reach the consumer. The term “processing’’ covers 
the salting, drying, smoking, pickling, chilling, canning, 
packing and other methods of preservation that make it 
possible for us to eat in 1943 food that was produced 
in 1942. Few realize that most of the food we shall cat 
in 1943 was produced and processed last year, that most 
of the seed we plant this spring will grow food for 1944 
or perhaps later. 

In one important process of preservation, tin and 
rubber are vital materials. When the Japs captured Malaya 
and the Netherlands East Indies more than half of the 
world’s tin and nearly all of its rubber fell into their 
hands. This forced drastic changes upon our entire food 
economy. The importance of tinplated steel containers, 
tops for glass jars and rubber gaskets is fairly obvious .. . 
metal food containers alone consume, every year, more 
than 2,700,000 tons of steel. 

The aggression of Japan has snared our whole food 
industry in a maze of intricate packing problems. It has 
enforced recognition of a new principle of food technology, 
i.c., that the method of food preservation is determined 
by the tvpe of container available. The tin, steel and 
rubber stringency compels many food processors to adopt 
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unfamiliar: methods — methods that call for a great deal 
of new equipment. This, in turn, involves the use of 
critical materials that are so urgently needed for other 
war purposes. 

This conversion of the food processing industry to meet 
these exacting restrictions has been greatly complicated 
by two factors that have increased its wartime burden. 
Indeed, it is these that provide the principal reason for 
civilian food rationing. 

The first of these is the task of feeding our armed forces 
overseas. Allicd ships are being sunk at an alarming rate 
and the loss of cargo is considerable. 


The second factor gravely augments the first. Under 


Lend-Lease our country is undertaking to feed our Allies 
to the extent of approximatcly 60 million people. 

Types of food required for 
Lend-Lease and the armed 








vears was about 3,000,000 Ibs. In 1940 this was increased 
two and one-half times, in 1942 it was stepped up again, 
this time forty-fold. And in 1943 the call is for anothe 
60 per cent boost, to make a total of 480,000,000 Ibs. 
Dried milk powder production of 350,000,000 Ibs. in 1949 
must be increased to 685,000,000 Ibs. in 1943. 
Vegetables, which were a small item to the processor 
before the war, now are dehydrated in enormous quantities, 
The vegetable dehydration industry has had to grow by 
leaps and bounds without benefit of the high priorities 
accorded to arms, ship and aircraft building. Production 
of dehydrated vegetables in 1942 was four times that of 
1941, and 1943 calls for a sixteen-fold increase over 1942. 
‘Total dehydrated food production in 1943 is scheduled 
at 1,750,009,000 Ibs., dry basis . . . all for export. Multiply 
that by 10 and you have 
a rough approximation of the 





forces are the finest we can 
produce. ‘They are the high 
protein foods, especially 
meats, cheese and milk; and 
the protective foods which 
rate high in vitamin content. 
Peculiarly enough, the more 
valuable a food is from a 
nutritive angle, the more spe- 
cialized is the processing §re- 
quired to preserve it. 

The food processing indus- 
tv, handicapped as it is, is 
meeting today’s challenge 
with resourcefulness and en- 
thusiasm 
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This is the tenth of a series of editor- 
ials appearing monthly in all McGraw- 
Hill publications, reaching more than 
one and one-half million readers, and 
in daily newspapers in New York, Chi- 
cago and Washington, D. C. They are 
dedicated to the purpose of telling the 
part that each industry is playing in the 
war effort and of informing the public 
on the magnificent war-production ac- 
complishments of America’s industries. 


astronomical amount of raw 
materials that will have to be 
produced. 

Many problems remain to 
be solved in the troublesome 
days that lie ahead. But with 
all his resourcefulness, man 
has little control over the 
weather. A severe drought 
could wipe out all of man’s 
carefully laid plans. If we are 
tempted to reassure ourselves 
with the thought that the 
food situation probably is not 
so serious as it is painted, 
it will be well to remember 








tainer complications and ship- 
ping shortages. 

It is accomplishing its Herculean task by resurrecting 
and modermizing a method of food preservation that is 
as old as mankind. Probably you have read a great deal 
about dehydration. You actually may have eaten dchy- 
drated food, but right now nearly every bit of dehydrated 
food is earmarked for the armed forces or for Lend-Lease. 

Food processing never will be as spectacular as the 
production of bombers or tanks. But under today’s con- 
ditions, the performance of the food processor is no less 
important . . . no less inspiring. When we consider that 
dehydrated food is compressed into solid blocks with a 
density nearly equal to that of coal, so that almost a 
whole meal can be carried in a vest pocket, and that 
half of the shipping space is thereby saved in transporta- 
tion, we begin to appreciate what the processors have 
contnbuted to meet the food problem imposed by 
the war. 

But thev have not only contributed new methods, they 
are achieving new highs in production. And now they are 
isked_ to do what bowen: on the impossible. Consider 
dehydrated egg powder. Normal production in pre-war 





that last year’s crop increase 
over 1941 was due to better 
than average growing weather. 

The war-bred food crisis that now confronts us will 
be met only by immediate measures to insure a food 
production ample to allow for adverse weather condi- 
tions. The food processing industry is capable, but has not 
been granted the needed help, in coping with its tasks. 
The food problem_as a whole involves all three functions 
of production, processing and distribution. And if we are 
to master the problems that now beset us, all three of them 
must be coordinated under a single administrative control. 
“Food will win the war and write the peace”. But if 
American food is to do that double job, we must develop 
a capacity for food administration comparable with the 
genius of our food industries. 





President, McGraw-Hill Publishing Company, Ine. 
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EDITORIAL 








New Appointment Will Strengthen 
WPB Production Set-up 


\ fost oF us learn quite early in life that when you 
M are sick, you consult a physician; when you are 
sued, you seek the advice of an attorney. These truths 
are held to be self-evident . . . everywhere but in some 
parts of Washington. And so it is refreshing to learn 
that broader responsibilities for the aviation produc- 
tion program are now in the hands of a man who knows 
the business—Theodore Paul Wright. 

The program has benefitted since the beginning 
from Ted Wright’s broad experience in aviation. In 
fact, much of the credit for the basic soundness of the 
production effort can be traced directly to his straight 
thinking. But it required the keen insight of Charles 
E. Wilson to recognize that he had this valuable talent 
in his own organization and to make full use of it in 
his recent reorganization of the Aircraft Production 
Board. 


T P. WricHuTt went to Washington as consultant to 
« the old National Defense Advisory Committee in 
the spring of 1940. After working closely with the 
Army, Navy, and the industry in laying the founda- 
tions for the orderly expansion of the industry, he re- 
turned briefly to his former job as vice-president and 
director of engineering for Curtiss-Wright. Then, 
early in 1941, he went back to Washington (at a sub- 
stantial personal sacrifice) to become assistant chief 
of the aircraft section of the Office of Production 
Management. 

When OPA was transformed into WPB he continued 
to keep his fingers on the aircraft program, and last 
December he organized the present Aircraft Resources 
Control Office (page 110, Feb. Aviation). His ap- 
pointment as director of this office and as a member of 
the policy-forming Aircraft Production Board was 
formally legalized on March 6. 


Few men know the complexities of the aviation in- 
dustry and its government relations as well as T. P. 
Wright. He acquired a knowledge of the procurement 
side of the picture in his first job as an inspector of 
naval aircraft in 1920, immediately after being grad- 
uated from M.I.T. Turning to manufacturing, he 
soon became chief engineer of the old Curtiss Aero- 
plane & Motor Co., where he directed the engineering 
development of many military and commercial air- 
craft. His manufacturing experience includes produc- 
tion as well as engineering responsibilities, and he has 
been a direct and frequent observer of foreign manu- 


facturing methods. 


HIS BACKGROUND is tremendously useful for the 

difficult assignment of balancing the requirements 
and viewpoints of the Army, Navy, WPB, and air- 
craft industry. Only a man who knows the problems 
of both engineering and production and the needs of 
our armed forces can determine wisely the time when 
it is most advantageous to feed new designs into the 
production lines, when to shift production emphasis 
according to current needs, and how to tackle the ma- 
terial and manpower problems that lie ahead. 

Mr. Wilson is deserving of high commendation for 
this wise appointment. The Army, the Navy, the avia- 
tion industry, and the nation have reason for a deeper 
feeling of confidence in the military aircraft produc- 


tion program than they have ever had before. 


(eree E. Zen, 





——_— 
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Ameriea at War 


We grow stronger in air—Germany and Japan weaker. Our airmen triumph 
in every war theatre, plane production zooms, new formidable fighting 
craft are heralded, and "Corsairs" see first action, Meantime, home front 
battles ills of over-optimism to hasten packing of Victory "pipeline" so "100 
planes fed in this end will hurtle 100 from business end against enemy." 


recent date relative to America’s air war efforts, 
no two people would come up with precisely the same 
choices. But the majority of such lists would include 
most of the following: 

Army Air Force day bombing of Europe has become 
an established success, though Gen. Eaker recently 
found it propitious to allay misunderstanding of it. 

Weight of our Oriental air blows has brought Brig. 
Gen. Claire Chennault, commander of the China Air 
Task Force, to say that the Japanese air force has hit 
its peak and is now on the down grade. (Churchill 
months ago said the Luftwaffe was declining. ) 

War Production Board officials state, though not for 
specific quotation, that we will hit a plane output rate of 
12,000 per month in December ; that we will come pretty 
close to the “43 quota now put at some 104,000; and 


sg TO SELECT the ten outstanding developments of 
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that we could build about 150,000 in 744. Question 
whether we and our allies can use that many has stil] 
to be answered. 


United States air power alone, in 1944, will hmm 


superior in planes and manpower to that of the entir 
Axis, according to Maj. Gen. I. H. Edwards, Army 
assistant chief of staff. 

That Germany may collapse sooner than expected 
has come to be the belief of more and more persons 
who are in a position to judge. And fewer people think 
she ean stand another winter after the next one. The 
Russian Army meanwhile is hurting the Nazis worse 
than anything else, and next in weight to this Soviet 
attack is the Anglo-American air operation. 

The Senate Truman Committee, a special group 
investigating war production, is conducting a continv- 
ous inquiry into operations at aircraft plants. The 


Axis-smashing output of 12,000 warplanes per month is 
foreseen by next December. This points to mighty 150,00 
potential in 1944, raises question: Will victory require such 4 


huge armada? Seen (left) is Boeing plant speeding Fortresses, 
Consolidated (below) rushing Liberators, four-engined ship: 
which are scoring consistently in day bombing over Continent. 
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committee was moved to special activity lately by com- 
plaints from the Army that some types of needed 
planes were not being delivered. 

United’s 2,000-hp. Vought shipboard fighter, the 
F4U Corsair, has gone into action in the Pacific. At 
the same time, Goodyear announces it is producing 
Corsairs in their entirety, and Brewster Aeronautical, 
too, is building them. 

The Army has several new airplane designs, some in 
the final paper stages and some in the air, which move 
even the engineers at Wright Field to the use of superla- 
tives. But most informed persons believe that the war 
will be fought and won for the most part with existing 
standard types. 

The Anti-Submarine Command of the Army Air 
Forces, organized to take over the coastal patrol func- 
tions of the First Bomber Command, has extended its 
Operations across the Atlantic. And that is Just one 
stab at the iron fish (still the most formidable of all 
Nazi weapons) which are being slowly but surely beaten 
by laborious attack and laborious building of vessels. 

And let us append mention of a sort of odd-time occu- 
Pation—the airplane builders are crystalizing some 
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Notable performances have been 
chalked up by United’s Vought 
Corsair, our Navy’s sleek 2,000-hp. 
shipboard fighter, in its initial as- 
saults against Japs in South Pacific. 
Report also comes that Goodyear is 
now producing this potent warcraft, 
likewise Brewster. 
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plans for converting their overgrown capacities to vari- 
ous other goods after the war, including such items 
as cars and houses. 

One trouble with any such present definitive summary 
of our part in the war is that it accents the optimistic. 
And we may well pause and give ear to those hard- 
headed souls who never supercharge their hopes above 
immediate altitudes. They are the men who say: ‘‘To 
predict the toppling of the Axis by such-and-such a 
date—when the U-boats still range the seas unlicked, 
when the enemy still retains a hold in North Africa, 
and when an Allied bridgehead on the Continent is yet 
to be forceed—is foolhardy.”’ 

Surely, we have a big job parrying the troubles of 
over-optimism. War manufacturers say that every time 
a series of good war reports come in, the workers take 
a layoff or start poking around. The whole country lets 
down. Nobody on our side likes that. We want to 
keep up full steam in order to knock out the enemy as 
quickly as possible in order to end the enormous cost. 

Everybody now knows that the Allies have the wallop 
to do the job. If you will look at a map of the world 

(Turn to page 395) 
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EYOND the present world upheaval 
B there is a greater fight for freedom 
that transcends the military might of 
dictators. It is the eternal struggle of 
all mankind to harness nature. The mir- 
acle of flight is but one example of bat- 


tles won in this war for emancipation. 
The legions of science are poised at the 
threshold of even greater things involv- 
ing forces so powerful that the human 
race dare not risk their possible use for 
destruction rather than creation. We must 
win this war in order to keep these forces 
in responsible hands. 

There is vast creative satisfaction but 
little glory for the pioneers of thought 
who labor on the fringe of the un- 
known. Often there is martyrdom. The 
bacteriologists who have fallen victim 
to the diseases they conquered, the atom 
smashers who may some day find them- 
selves within the sphere of some reaction 
they create, the aerodynamicist who must 
test new design theories under dangerous 
flight conditions to insure safety for 
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vthers are no less heroic than the military 
leaders who fall in battle. 

The aeronautical sciences have had 
their full share of martyrdom. Those of 
followed the industry 
through the years have cultivated a pro- 
tective shell against the shocks that come 
to us from time to time. But the inade- 
quacy of this defensive mechanism be- 
comes apparent when we learn of such 
losses as that of Edmund T. Allen. 

Eddie took no furloughs from the front 
lines of achievement. He was possessed 
of a rare gift for combining theory and 
practice in the most useful proportions. 
His work on cruising control in sched- 
uled operations in collaboration with W. 
Bailey Oswald (Aviation, Feb., 1934- 
June, 1935) gave the first real meaning 
to air transport schedules and showed the 
way toward more efficient, reliable, and 
safer air travel. The development of this 
technique, which enabled the airlines to 
follow flight plans assuring on-time ar- 
rivals, contributed importantly to the 


us who have 








unquestioned world supremacy of Amer 
ican air transport which was achieved 
during the thirties. 

American military aviation would have 
achieved supremacy at the same time if 


Th 
the nation had heeded Eddie’s warning. pil 
He was the first American observer to dy 


report on the rebirth of German Ai 
Power following a European visit in 1935. 
His alarming discoveries were then pre 
sented in this publication in a series of 
three articles, Dec., Jan., and Feb., 1935- 
1936. 

Another profound impression result- 
ing from his European trip was a keen 
appreciation of the thoroughness of 
flight test procedure on new aircraft by 
the Germans. Up to that time we had 
been content to rush through this impor- 
tant phase of development quickly and 
iron out the remaining bugs in subse 
quent operations. Eddie resolved that he 
would find ways to improve our test pro- 
cedure to the point where it would ex- 
ceed that of the Germans in complete- 
ness and he set about the task. It was 
in this work that he was most recently 
engaged, and as a result the Wilbur 
Wright Lecture was added to his long 
list of honors. In accord with his cus 
tomary practice, he desired that his lat- 
est works be reported in Aviation. And 
the first of his last three articles appears 
herewith. 

The conquest of time and space and 
the progress of our present military ef 
forts will be retarded by the loss of Eddie 
Allen. The work he has done is a corner: 
stone in air progress, and the able met 
of the organization he has built must 
carry on. Theirs is a rare heritage and 
a sharp challenge to do the job as he 
would have had them do it. 
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The late Eddie Allen, renowned test 
pilot, head of Boeing’s Flight & Areo- 
dynamic Div., and author of this 
article, making final adjustments on 
a wind tunnel model of the Boeing 
Stratoliner. An engineer and sci- 
entist, Mr. Allen contributed much 
to the aerodynamic refinements of 
aircraft. 





Flight Testing Is a Sound Business 


By EDMUND T. ALLEN 


Director of Flight and Aerodynamics, Boeing Aircraft Co. 


Edmund T. Allen gave his best efforts—and finally his life—to the 
advancement of the major science of flight testing. In this first of 
three significant articles comprising his last written contribution he 
has outlined the vital purpose of his work and revealed the careful 
organization of his personnel and the structure of his department. 





4 PROLOTYPE of the test pilot, accord- 
“4 ing to the usual story told by fiction 
Writers and motion picture producers, 
8a daredevil sort of fellow, not infre- 
quently long on courage and short on 
brains, who takes up a newly designed 
ship, Whips it through the air a few 
limes, then goes into a vertical dive that 
‘nds in a 9G pull-out. If the wings 
don’t fold up, the ship is pronounced 
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safe and the company goes into produc- 
tion of the new model. What happens 
to the test pilot during the intervening 
years while this model is being pro- 
duced has never been revealed by fic- 
tioneers. 

Actually, flight testing today is not a 
spasmodic, haphazard, daredevil occu- 
For some years it has been a 
scientific business, operating 


pation. 
sound, 


continuously to perform a design fune 
tion on a quantitative basis. 

Like any other product requiring en- 
gineering, an aircraft should fulfill com 
pletely and satisfactorily the purpose 
for which it is intended. On some occa- 
sions in the past it has been necessary 
to establish proof of this fulfillment 
by long usage and experience, most fre 
quently not on the part of the manu 
facturer, but on the part of the owner 
or operator of the aircraft. Informa- 
tion pertaining to this type of opera- 
tion seldom, if ever, reaches the manu 
facturer, and in the few instances when 
it does arrive the information is in 
such a form that it is of little or no 
use. In the past, a gap has existed be- 
tween airplane design and operation 
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modern flight testing organizations. 
Flight testing ean be, and at tke Boe- 
ing Aircraft Co. for the past three years 
has been, essentially quantitative. The 
spasmodic nature of flight testing as 
depicted in imaginative minds has long 
since been replaced at Boeing by a con- 
tinuous project in keeping with the 
realization of the fundamental design 
objective. It is the opinion here that 
modern flight testing should consist of 
far more than merely the initial flight 
tests associated with newly designed 
aireraft. It should provide, among 
other things, a continuous, uninter- 
rupted method of solving service opera- 
tion problems and a means of provid- 
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prior to delivery. 

Very few design elements can be de- 
termined completely without informa- 
tion which can be obtained only through 
actual flight tests. The wind tunnel, 
the test shed, the cold room, and the 
stratochamber all work in complete uni- 
son to produce likely or probable solu- 
tions to the many engineering prob- 
lems. However, the final and acid test 
ean be obtained only from actual full- 
seale tests under actual flying conditions. 
Flight testing comprises: 

1. Testing a new model for perform- 
ance and operational guarantees. 

2. Development testing to obtain de- 
sign information corroborating (a) 


tests, (c) theoretical studies, and (d) a4 : 
model tests. “ " 

The outstanding example of an air “— 
plane whose essential components were i io 
designed through rigid and _ thorough ‘igh 
flight testing is the Boeing B-17E Fl °"S P 
ing Fortress. With the capabilities off?™'* 
the flight test unit, in conjunction with ma 
the aerodynamics and engineering d¢ +o 
sign units, all important items aul ’ — 
changes were proved by actual fight tp 
on an earlier model of the B-17 serie mm ‘ 
Included in the items tested under flight F” Ph F 
conditions before the “E” was give real 
a final stamp of approval and put int aie ; 
production, were details of the powél eae 
plant system, structural innovation?" 
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During the early days of the Boeing flight testing department. A high-alti- 
tude test crew is about to board one of the initial model Fortresses for 


a flight to secure 


refinements, such as_ the 
now famous Boeing dorsal fin, and other 
items involving stability and control. 
Also tested under flight conditions 
were items associated with armament 
and also the tactical use of this now 
famous plane, When the first Boeing 
B-I7E emerged from the production 
shop, it was a completed plane. No 
long period of service was required to 
Prove the vital changes that had been 
Incorporated. They had already been 
proved in hundreds of hours of quan- 
tative full-seale flight testing. Fol- 
lowing the customary checkout flights, 
the first and all subsequent Boeing B- 
liE’s were ready and fit for delivery. 
At the Boeing factory, the Flight and 
Aerodynamies Division has been or- 
ganized on a parallel footing with En- 
eileerine, Manufacturing, and other 


aerodynamic 
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divisions. The autonomy of the flight 
test unit permits it to: 

1. Establish the priority of tests if 
the authority is so. delegated. 

2. Control tests and delegate ‘items 
and equipment in proportion to the rela- 
tive importance of the tests. 

3. Gather the background common to 
all design units on problems of flight 
testing. 

4. Obtain proper coordination with 
all design units. 

This makes for individual integrity 
of all divisions and vields optimum re- 
sults from flight testing. 

Within the Flight and Aerodynamics 
Division are two separate, but not di- 
voreed, functions—flight testing and 
aerodynamics. These two groups work 
in close harmony with one another and 
enable close coordination with engineer- 


lata on the operation of the plane at stratosphere levels. 


ing, production, and other divisions of 
the company. 

As a flight test unit’s function is to 
provide the manufacturer with informa- 
tion dealing with either operation or 
characteristics of an aireraft in flight, 
the handling of this information is of 
paramount importance. Data obtained 
during flight testing are of equal, if 
not greater, importance than any other 
engineering information on the aircraft, 
for flight test information provides the 
proof, or final answer. The flight test 
unit should attempt to disseminate un- 
prejudiced, unopinionated, understand- 
able information of reliable accuracy as 
rapidly as possible. Information which 
is untimely is likely to be not only de- 
void of usefulness, but may cause mis- 
understanding or suggest inefficiency. 
Proper method, adequate personnel, and 
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proper organization again are the solu- 
tion. 

At Boeing there has been established 
a hard and fast rule that immediately 
following a test flight, the entire crew 
gathers in the conference room, accom- 
panied by a stenographer. The flight 
and all aspects of the tests are discussed 
by the crew, and tentative conclusions 
are reached. It is the purpose of these 
conclusions to direct the course of fur- 
ther testing, to indicate the results ac- 
complished and the scope of those re- 
sults, and to assure that the informa- 
tion is consistent and comprehensible. 

The film from the recording camera is 
hastened to the flight test darkroom, 
where it is processed and the results pro- 
jected on enlargement paper. The rough 
draft is corrected and turned over to the 
clerical group which mimeographs it 
during the night. The photographic re- 
sults are sent to an analysis group 
which breaks down the various tests and 
prepares graphs and charts on the re- 
sults of the test flight. This informa- 
tion is rapidly duplicated and added to 
the mimeographed report. By noon of 
the following day every interested per- 
son in the Boeing plant has a complete 
preliminary report on the flight test. 

Every attempt is made by the flight 
test unit to avoid a blind collection of 
data which has not been evaluated for 
accuracy or usefulness in deriving re- 
sults. The value of the results is de- 
cided upon through proper collaboration 
with the design units. The group must 
be thoroughly conversant with the de- 
tails of the tests proposed and being 
conducted, in order to conduct the tests 
intelligently and contribute to the de- 
tailed technical solutions. 

As the flight test group is the only 
unit in the company which comes into 
direct contact with the problems that 
confront the operators of aircraft pro- 
duced, it cannot be casual or haphazard 
in its approach to these problems, nor 


should it be hampered in: presenting the 
truths resulting from the actual flight 
test. The devotion of a flight test group 
to this policy will in later years be 
reflected in the volume of future busi- 
ness which the manufacturer enjoys. 

Because a flight test unit, in the per- 
formance of its duties, is operating in 
conjunction with so many various en- 
gineering groups in an organization, 
this single group must determine the 
test priorities. Especially in these days 
of war, the importance of this phase 
cannot be over emphasized. In some 
instances the purpose of a test may be 
to obtain information of academic in- 
tere + only, and, as such, is integrated 
into the over-all program by the Boe- 
ing flight test unit on the basis of mm- 
portance for use in the final military 
article, which at present is the Boeing 
Flying Fortress. 

In determining the priorities for test 
items, the Boeing company took cogni- 
zance of the fact that the tests were to 
be made on large four-engined aircraft, 
a manufacturing field in which Boeing 
pioneered. A major portion of the 
flight testing is in the stratosphere be- 
yond the boundaries of general human 
knowledge. Sending an aireraft and 
erew into this region during the early 
days of Boeing’s high altitude research 
was never considered as the safest oceu- 
pation in the world. But every known 
safety precaution was taken. . 

Although the early hazards in this 
type of testing are now considerably 
reduced, the cost of high altitude flying 
has not been overcome. Sending a large 
four-engined aircraft such as the Fly- 
ing Fortress to 35,000 ft. or better repre- 
sents a cost of about $1,000 per hour. 
For sound business practices it was 
necessary to devise a method of making 
each test flight as productive as pos- 
sible. Single flights have accomplished 
tests on more than a score of items, and 
in some instances the item to be tested 





Eddie Allen was inherently a test pilot—first, last and always. Even when he was flying 
the mail—some of the time in Boeing 40’s such as that shown here—he was known as “the 
flying professor” because of incessant experiments to add to his and the world’s knowledge 
of aircraft and flying. 
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is checked for a dozen or more conse 
tive flights, depending upon the nat) 
of the item. . 

When an engineering group at Ry 
ing develops any item which wil] » 
quire a flight testing, a preliminap 
outline of the item and the test desins 
is submitted to the flight test unit. He 
the flight test unit evaluates the it. 
against the other tests that must | 


made. 

From the preliminary outline, ) 
flight test engineers work out 4 
details of the test, planning and orgy 
izing the material necessary, 
scheduling any special  equipme 
installations which must be made y 
test airplanes for the inclusion of ¢} 
particular test items involved. 

In the event that the particular te 
item is of such nature that the inform, 
tion contained in the preliminary ov 
line is insufficient for ‘the flight te 
unit to make plans, a second and mo 
extensive outline, including blueprint 
is submitted. After the test item h 
been scheduled and the planning coy 
pleted, the director of flight and aer 
dynamics, the chief of flight test, th 
flight test operations engineer, the flizt 
test equipment engineer, and the fligij 
test analysis engineer meet to diseus 
the test. Included in these conferene 
are also other parties concerned. 

The discussion centers around th 
test ‘in general, the portion of the air 
eraft involved, and the results desirei 
For each, an explanation of the mar 
ner in which it is related to the entin 
problem, and a statement of aceurae 
of data required, is given. The flight 
test equipment group will then obtain 
or design the instruments needed, with 
the range and accuracy required, and 
in the case of a new instrument, a é- 
seription of it will be prepared. 

Prior to the actual test flight, the 
test crew, usually composed of ten mer, 
meets with the flight test operations er- 
gineer and the chief of flight test, ani 
the entire test program for the flight 
is reviewed, with each item explained, 
so that every member of the crew wi! 
thoroughly understand his part. 

Preflight conferences last from 
min, to 1 hr., and as a measure to i 
sure that each member of the crew wil 
fully understand his part in the tes 
the head of the engineering units i: 
volved in the comprehensive flight tes 
and the representatives of accessor 
manufacturers, if they are involve 
stand by to answer any specific qué 
tions or provide additional informatio. 
The crew, each man armed with a flight 
test plan, a mimeographed form whid 
includes every item on the test, and bis 
particular function for each item, leavé 
the conference. Thus, each member hii 
a thorough understanding of his dutié 
for the test in question. 
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= school-girl complexion, But she takes me where I’m heading 
Terene - ° 
¥ for, and then she brings me home. And the dials on her in- 





ind th strument panel are the sweetest sight a man can see when he’s 
the ai five hours out and getting homesick.” 











“AFTER THE WAR, my wife will probably have er say when 


we shop for a family plane. She can have her choice of color, 


rom 3 

e to in™ but I'll choose the instruments—preci/sion instruments that 
‘)] ° . ° 

rew Wi can take it when the going gets tough, and still tell the truth. 

he test, 

nits in- ee a 

wht teste 80 how fast... it’s how sure! 


When I fly, I want to know where I’m going. With me, it’s 





TYPICAL of today’s fine precision instruments is the Kolisman 


a fligh Direction Indicator. Its easy-to-read dial corresponds to the 

n whic compass rose appearing on all navigation charts. The refer- 

= ence index pointer can be set to any desired heading by t 
aves j | 

phe: has turning the knob at the bottom of the dial . . . and a steady | | 

. . . - R 

s dutie course can easily be held by keeping the pointers matched. 
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ADJUSTMENTS fm» 


Aviation’s Place 
Im the 
Controlled Materials Pla 


By JOHN FOSTER, Jr., Associate Editor, ‘Aviation’ 


It will work, says WPB— "if," 
say manufacturers. Modifications 
necessary for plan's success ap- 
pear imminent through govern- 
ment-industry cooperation. 





yy er poust, the Controlled Ma- 
terials Plan which goes into effeet 
this month is the most important single 
document with which the aircraft in- 
dustry will deal this year. 

Whether or not the industry will 
continue to perform production miracles 
will depend largely on the sucéess or 
failure of this plan. And success or 
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failure of CMP will, to a great extent, 
depend on the industry itself. 

The War Production Board, whic 
is charged with administering the plan, 
firmly believes it will—and must—work, 
That it ean work, the industry agrees 
but with some “ifs”. 

These facts today stand out in the 
welter of confusion which has su. 
rounded CMP since it was first pre 
sented. This, too, can be set down as; 
fact: That the industry’s “ifs” ean be 
taken care of so that it will continue tp 
get today’s airplanes in the air today. 
No one realizes better than the WP3 
that no plan governing an industry a 
big as the world’s largest can be in 





e@ The Controlled Materials Plan. like 
other industry-wide documents, brings 
with it a new set of terms which must 
be precisely defined to assure clear un- 
derstanding by all parties involved. 
Since aviation management will hear 
these terms more and more as the 
year progresses, some of the more im- 
portant definitions are presented here: 
CONTROLLED MarTeritaLts: Aluminum, 
carbon steel, copper, and such other 
materials as may be prescribed, in the 
forms and shapes indicated in the 
CMP Materials list, or as otherwise 
ordered by the vice-chairman on Pro- 
gram Determination. 

BiLtt oF MATERIALS: A statement of 
the amounts of materials required for 
physical incorporation in the produc- 
tion of a given product, ineluding the 
portion of such materials consumed or 
converted into serap in the course of 
processing. 

CLAIMANT AGENCY: The following 
government agencies, plus such others 
as may from time to time be desig- 























REQUIREMENTS: A statement of the 
amount of material called for by a | 
program or group of programs, includ- | 
ing material consumed or converted 
into scrap during processing. 
ALLOTMENT: A determination (a) by 
the Requirements Committee of the | 


ing to ' 
ning of 


the mat 


amount of controlled materials which turers ¢ 
a Claimant Ageney may receive dur- Pr suet 
ing a specified period, or (b) a further fom m 
determination by a Claimant Agency, 10 h 
prime consumer, or secondary con- cater t 
sumer, as to the portion of its allot- ent set- 
ment of controlled materials which It is 
may be received by one of its prime or ne 
secondary consumers. = 

of re-di 


PRIME CONSUMER: Any person who 
receives an allotment of controlled | 
material from a Claimant Agency, | 
either directly or through an office of 
such agency. 

SECONDARY CONSUMER: Any person 
who receives an allotment of controlled 
material from a prime consumer or 
another secondary consumer. 


AUTHORIZED SCHEDULE: A _ schedule 
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nated—War and Navy Departments, specifically approved within the limits 
Maritime Commission, Aireraft Re- of an authorized program by a Claim- the aire 
sources Control Office (which uses the ant Agency with respect to a primary the n 
Aircraft Scheduling Unit as its work- consumer, or specifically approved by a la 
ing agent for AAF and Bureau of Aero- primary or secondary consumer with each a 
nauties), Office of Lend-Lease Ad- respect to a secondary consumer pro- 100,000 
ministration, Board of Economie War- ducing for sale to it as required to com let 
fare, and Office of Civilian Supply. meet an authorized schedule. ape 
man, ar 
___— f)ob, th 
estimat: 


constan 
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exible. And on the industry’s part 
re is the recognition that its needs 
ust be synchronized with those of 
ks, guns, and other phases of the 
ar program. : 
Fundamental principle of CMP, 
hich governs all American industry, 
simply that of relating the flow of 
aterials to the products most required 
win the war. As it applies specifie- 
lly to the aireraft industry, the pro- 
ram is designed to build the maximum 
aa of planes and engines with the 
vailable material. 

Thus, modifications will be necessary 


la 


extent, 


whieh nd, WPB officials maintain, will be 

e planfade when necessary to insure the 
—Wwork Mlan’s working. 

agree Qne of the most important of these 

iodifieations, from the industry’s stand- 

in the _ governs re-distribution of ma- 


S Sur s 

st pref Under CMP, the three present con- 
mM as ifMrolled materials—aluminum, steel, and 
can beMopper—are distributed as follows: 


inue ty 
today 


Prime Consumers—in the aireraft in- 
lustry’s case the airframe and engine 
yrodueers—list their requirements for 
hese materials on Summary and Detail 
ills of Materials (forms CMP-3 and 
34, ASU) for a three months’ period. 
hese forms from the entire industry 
—— hen go to the Aircraft Resources Con- 
rol Office, headed by T. P. Wright, 
or compilation, analysis, and forward- 
ing to WPB. Then, prior to the begin- 


d- 
i ning of the quarter for which the ma- 
terials were requested, WPB allocates 
by the materials to the various manufac- 
ad turers on the basis of their Authorized 
ir- Prauection Schedules, and deliveries 
m3 fom mills are started. Three months 
x later the process will, under the pres- 
rt- ent set-up, be repeated. 
- It is on this point that the industry 
seeks modification: A speedier means 
ii of re-distribution is felt necessary. 
(| In any industry as large and as 
‘ young as aviation, involuntary surpluses 
are bound to be built up. With new 
mn models constantly coming into produe- 
nd tion, it is simply impossible to know to 
ad the pound just how much material will 
le be needed. Even in some cases where a_ 
ts particular plane has been in production, 
: the aireraft manufacturers have not had 
a the manpower—or the time—to study 
h each and every one of the 30,000 to 


100,000 odd parts which make up the 
completed fighter or bomber. Being hu- 
man, and wanting to do their production 
—— f§job, they often put their requirement 
estimates on the high side. But, with 
constant refinements and improvements 
(Turn to page 378) 
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ABSENTEEISM ... 
What's the Problem? 


A realistic appraisal of the aircraft industry's 
position analyzing causes and effects and show- 
ing how aviation has taken a nation-wide lead in 
bettering an already-good record. 


BSENTEEISM among war industries has 
LX brought a mass of charges as to 
responsibility—a bewildering array of 
multitude of “eures” 
programs 


statisties and a 
ranging from  work-or-fight 
to advoeacy of prohibition in war plant 
areas. 

What practically “blast,” 
whether sincere or mere headline seek- 
has forgotten is that aviation— 
which has borne much of the brunt of 
is the only industry 


every 
ing, 


absentee publicity 
which has yet made a concerted effort 
to whip the problem without resort to 
“remedial legislation.” 
Working through its 
War Production Councils, 


two Aireraft 


the young 





Getting the littie men who aren't there—the absentee workers 
into the picture is not the problem often pictured by headline 
hunters, for aircraft manufacturers have already initiated the first 


industry-wide program to solve it. 
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Aviation’s absentee record, bet- 


plane building industry is the first to 
attack the problem as it had to be at- 
tacked—by finding out the causes of 
the condition. It is the first industry to 
offer government agencies tangible 
means of effecting the cure at the source. 
This offer has been made through a 
special subcommittee which is already 
at work with government officials as- 
signed to the subject. 

Absenteeism in the aireraft industry 
presents neither a rosy nor a gloomy 
picture. The eight member companies 
of the Aireraft War Production Coun- 
cil, Inc., on the West Coast had re- 
duced average absences per employee 
to 6.2 percent by the end of January, 





and the rate was still going down fro) 
a figure of more than 7 percent 
last year. Members of the East 

Council had absentee averages ranging 
from 5 to 8.5 percent late in February, 
the over-all rate probably being just 
about equal to the Pacifie group. 

Just what these figures mean in terns 
of time and aireraft production acty 
ally lost cannot be accurately measured, 
despite many blithely quoted statistics, 
For one of the most serious obstacles 
the aircraft producers have to hurdle 
in the fight against absenteeism is the 
truth of the materials situation; the 
truth as every employee knows it. Had 
every employee been on hand every day 
during some extended periods last year, 
if is probable that the production rate 
would have shown little, if any, increase. 


late 


Coast 


Materials were the dominant limitine 
faetor: 
Since many of the material short- 


ages have been eliminated, absenteeism 
is at a point where it will count more 


ter than that of many other industries, has shown constant improve- 
ment, and the industry’s over-all plans may well become the example 
which others throughout the country will follow. Aviation is first 
to make industry-wide attack on problem. 
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j more heavily in the production 
e rise. The very knowledge of that 
, alone by every employee may help 
ount for part of the steady decline 
absenteeism. 

\ study of major causes of absentee- 
| vives a clue to some of the methods 
4 to combat them by aireraft manu- 
jurers, first as individuals and then 
ough their Production Councils. The 
erdepartmental Subcommittee on Ab- 


tron) 
late 
Coast 
eeism set up by the federal govern- 
t lists three general classifications 
causes, only some of which apply to 
plants, but all of which contribute 
etly or indirectly. They are given 


1ging 
uary, 
just 


erns 
actu 
ured, 
sties, 
acles 
urdle 
; the 
the 
Had 
day 
vear, 
rate 


ow. 
First—In-plant problems, subdivided 
follows : 

1, Fatigue. This involves long 
hours, monotony of work, irregular 
shifts, lack of employee furloughs. 
As the average age of workers in- 
creases and the percentage of women 
employees rises, management faces 
new problems including, for, example, 
the possibility of re-arranging sub- 
assembly work and its consequent 
changes in tooling. 

2. Job morale. This ean be af- 
fected by material shortages, labor 
pirating, and a dozen other factors. 
Since it is one of those intangibles, 
edueation—or, as one labor leader 
put it, “ballyhoo”—is necessary. 

3. Inadequate personnel policy on 
absenteeism, such as lack of plant 
records as to causes, inadequate reme- 
dial programs, or lack of labor par- 
ticipation, 

4. In-plant accidents. 


ease, 


itine 


hort- 
eism 
nore 


The second major classification em- 
aces individual employee problems, 
cluding these: 

1. ness, which has been shown 
lw be greater among older workers 
and women, who together now ae- 
cont for’a majority of aireraft 
workers. 

2. Accidents outside the plant. 

3. Home responsibilities of women 
workers. 

4. General lack of morale. Separate 
Irom job morale and traced to lack of 
enthusiasm for winning the war, per- 
smal problems, expectation of being 
drafted, ete. 

9. Job shopping. Looking for a 
‘otter berth or higher pay. 

6. Lack of need for the pay check. 

7. Leisure. Resting, taking long 
Weekends, acceding to the yen to go 
ishing or hunting. 


The third major eause of absenteeism 
ibraces community conditions, such as: 

1, Inadequate housing. 

2. Inadequate transportation. 

38. Rationing and draft board prob- 
lems, 


yve- 
iple 
irst 
Turn to page 333) 
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Idleness of machines due to absenteeism can’t al! be blamed on “Monday morning hang- 
overs,” for there are many other factors—such as materials shortages—which are often 
beyond the control of either management or employees. Working through their two Aircraft 
War Production Councils, warplane builders are whipping absenteeism by curing its causes. 








@ Many headlines have appeared with reports for a large aircraft producer dur- 


“startling” absentee figures on the air- ing one average month. 
craft industry, but few of the statistics It shows a good many reasons—neither 


are : ; 
quoters have analyzed their figures to the workers’ nor management’s fault—why | 
show the causes. Here, presented for the workers didn’t get to the production | 
first time, is a break-down of absentee line and thus were labeled “absentees.” | 





Number of Percentage of 
Employees Reporting Total Rerarts 
| Reasons for Absence Men W omen Men W omen 
IlIness of employee 269 345 74 3 70.3 
Illness or death in the family 30 61 8 3 12 4 
Transportation difficulties— 
Car trouble 26 24 tA 4.9 
Driver 8 9 2 3 17 
Tire trouble 2 5 5 1] 
| Other 7 7 20 14 
| Auto accidents 2 8 5 1.6 
Military reasons 5 0 1 4 0 
Employees needing care for children 0 8 0 1.6 
Miscellaneous 13 24 .2 19 
TOTAL REPORTS 362 491 100% 100% 





oe 
° 


RS 


Employee transportation today constitutes one of greatest factors in absenteeism—often 
being the second highest cause. From all indications, it will continue a tough nut to crack. 
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HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AVIATION INDUSTRY 






a. By building parts to manu- 
fe acturers’ Spe cifications 








| 2. By designing parts for all 
types of planes. 


3. By re-engineering parts for 


mass production. 


facilities to aid thesolution of any 





| ; | 
4. By extending our research 


} . . 
design or construction proble m. 
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Consolidated 
Celebrates Its 


ceo Y Oth: Anise 










In the 20 years of this company's development it has 
gained experience with nearly every type of airplane. 
Here is the history of its growth and of the aircraft 
produced from 1923 to the present time. 


_ YEAR marks the 20th anniversary 
of Consolidated Aireraft Corp. 
Known all over the world today as one 


of the leading makers of large air- 
planes, this company was formed in 


1923 by Maj. Reuben H. Fleet in Green- 





it would be lost in any one of Consolidated’s plants today, 
but in 1925 this was the company’s complete machine shop, 
including sheet metal operations shown in background. 
Primary trainers were the product. 


122 


wich, R. I. At that time, it shared 
quarters with the Gallaudet Aircraft 
Corp., and its first order was for 20 
training planes! Now joined with Vul- 
tee, it becomes one of the largest air- 
craft companies in the world. 








Organized 20 years ago this mont) 


Maj. Reuben H. Fleet in Greenwich, k. 
Consolidated Aircraft moved, the folloy 
year, to Buffalo, where training planes y 


built. This was the plant size after four ye 


In 1941, an important developu 


took place which contributed mue 


Consolidated’s present position. Vu 


Aireraft aequired 34 percent of ( 
solidated’s outstanding common st 
which brought to a company alr 
highly regarded for its produets 
managerial experience that  pione 


The PT-3, produced in considerable numbers in the Buffalo 
plant from 1924 to 1929. Powered by Wright J-5’s, they 
were strong reliable craft. 
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in 1928 Consolidated began work on large flying boats under direction of I. M. 


With this Fleet two-place biplane, Con- 


Laddon, now executive vice-president and general manager. First developed was the Geld ta 2008 -ccliten og 600 
Admiral for the Navy, a modification being the Commodore (shown above) a 32- eo ee . 
passenger craft used by NYRBA over what was then the world’s longest airline, 

running 15,000 mi. from U. S. to Buenos Aires, touching 15 countries. 


eeessful methods in producing steel 
Republic and smaller aircraft at 
ultee. 
Since Vultee previously had made 
mill planes for civilian use, and now 
akes basic trainers, observation planes, 
ehters, and dive bombers, while Con- 
lidated has long specialized in heavy 
mbers and large ships, the two firms 
mmplement each other in product and 
Xperience. 


Company Development 


Consolidated’s first order was for 20 ° 


vo-place side-by-side training planes 
f Dayton-Wright design for the Army 
ir Corps. Following this the com- 
any produced training ships of its 
wn design, which brought about a need 
r larger quarters. In 1924 it moved 
) Buffalo, N. Y., where it occupied the 
ld wartime plant of Curtiss. 
From 1924 to 1929 it produced hun- 
eds of primary trainers, the PT-3's 
t both Army and Navy. These were 
imple, rugged raft, powered by 
Nright J-5 engines, which did admirable 
vice with new standards of safety, in 
ming out flyers, 
Ih 1929 the company made its first 
miry into the commercial field on a 
toduction basis, with the sale and de- 
very of about 600 Fleet two-seater 
planes, which measured 28 ft. in span 
ad were powered by 60- to 200-hp. 
hgines, 
Even more important to the ecom- 
any’s future was the beginning, in 
8, of specilization on flying boats 
advanced design, under direction of 
signer I. M. Laddon. This policy has 
ade the company known as a leader 
this field. 
First of these flying boats was the 
dmiral, built for the Navy in 1928. It 
da span of 100 ft. and was the first 
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solidated entered the commercial production 





Production line, 1932 model, for building P2Y’s on an order of 24 for the Navy. 
Note semi-permanent “cradles” for hulls, a construction method still extensively used 
eleven years later. 





Offeial U. 8. Navy Photo 


Prototype of the Catalinas, the XP3Y. In 1934 the Navy flew six of these in forma- 


tion, non-stop, from San Francisco to Honolulu. Twenty-three were sold to the Navy. 


Two-place Army attack plane, one of 50 delivered in 1935 on 
the first order from the San Diego plant. Note the turbo-super- 
charger mounted outside. 
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Plans for the prototypeof the PB2Y Coronado were drawn 
up in 1936. It is now the largest plane in production at Con- 
solidated, and embodies the knowledge of long experience in 


this field. 


large monoplane flying boat produced 
in America up to that time. A modi- 
fication of this design was the Commo- 
dore, which had a maximum eapacity of 
32 passengers. By 1930 these ships 
were being operated in South American 
service over what was then the world’s 
longest airline, extending 9,000 mi. 
through 15 countries. This route was 
later absorbed by Pan American to be- 
come the latter company’s South Ameri- 
ean east-coast run. 

Following the Commodore came the 
P2Y design, 100 ft. in span and 62 ft. 
long, of which 24 were sold to the Navy. 
In January of 1934 the Navy showed 


the value of this type by flying six 
P2Y-1’s in formation from San Fran- 
cisco to Honolulu—the first 2,414-mi. 
non-stop formation-flying flight—which 
opened a new field to Naval operations. 
Twenty-three more ships, of the gen- 
eral P2Y-2 and -3 type, were also de- 
livered to the Navy. 

As a natural consequence of flying 
boat development and the attendant 
need for ice-free water the year ’round, 
Consolidated moved from Buffalo to 
San Diego, Calif. in 1935, where con- 
stant research and experiment were 
possible. 

The first order completed here was a 


Ninety (count ‘em) Vultee BT-13's. This craft is 
now one of the large Consolidated family. Quite a 
jump from the PT-3. Basic trainers were Army’s 
largest order ever placed on one type of plane. 
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One of the crowning achievements of Consolidated’s de. 
velopment of large planes is the B-34 Liberator. Research on 
this design was started in 1938. It holds the Atlantic crossing 
record of 6 hr. 40 min. 






























lot of 50 two-place attack planes { 
the Army, which are of considerall 
interest now because of the early apy 
cation of a turbo-supercharger. A th 
blade propeller was also new on 
single-engine ship. 

It was in San Diego that the Na 
placed first orders tor PBY twin-engi 
flying boats, which have now built 1 


an unforgettable history in this war qm The Vu 
the Catalina patrol bombers. After é observat 
livery of the first PBY, this type pie Consolic 
up many records, including non-sti 
group flights from San Diego to Pas 
ama and Hawaii, Sir Hubert Wilkin, planes, 


19,000-mi. trip in the Aretie seareh fa 
the lost Russian flyers, and Rieha 
Archbold’s Guba in the first equator 
globe cireling flight by a seaplane. Th 
pilot on this last trip was Russel Rogers 
who is now Consolidated’s flight a 


mes a lat 
pe. The 


OW consis 


service manager, commanding the piloig§ * Conso 
who fly Consolidated ships to mati pletes it 
regions under the United Nations. Vultee t 

In 1936 came the design of the fou ie Air 

° , > a ° lation 
engine XP2Y-1 flying boat, which wa Folloy 
the forerunner of the present PBB ot Cons, 
Coronado. This is now the large compan 
Consolidated plane in production, ‘§ duction 
well as the largest and most powerlul B24 Lit 


in service with the Navy. Version | 


Research begun in 1938 on the dj 'r Exp 
sign of a large land-based bomber # “The 
tracted the attention of the Army ! of 
1939, resulting in the now famous B? ting 
Liberator, which among many othe design 
achievements, holds a 6 hr. 40 WOM portant 
record for crossing the Atlantic. As! is deser 
C-87, with a reinforced frame and wig To ro 
out turrets, the same plane carries Sj Urcraft 
ton loads more than 3,000 mi, agg ' 40 ar 
holds the Pacifie crossing record, havit seam 
flown from Australia to San Francis age 


in under 36 hr. 
With the addition of the Vultee lx 
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The C-87, converted to transpert service from the turned off the same line, on order, as the B-24, It has 
B-24, is one of the largest load carriers. This version is flown from Australia to San Francisco in less than 36 hr. 
- de. : ; = a is: % 
h on oe ‘ 
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war a The Vultee-Stinson Sentinel, now used by the Army for Familiar to civilian users is the Vultee-Stinson Reliant, 
ter dq observation and liaison. With the addition of Vultee Aircraft, which has been assigned to British navigation training. This 
Consolidated covers a wide range from this to the PB2Y. adds another type to Consolidated’s varied production. 


e pila 
m-Stif 
> Par 


king — ; ; oe 
ch fs planes, the Consolidated family be- some of the largest and most important far flung bloody battles of the Pacific, 

au S aro _ a 7 ” . ’ : . vi . . . . 
mes a large one, covering nearly every aircraft in service. those who know eredit this ship with a 


ichan 
atoris 
e, Tit 
Logers 
tal 
pil * Consolidated Aircraft Corp. com- 
manty Pletes its 20th year and merges with 
“i Vultee to form the Consolidated Vul- 
. four Aircraft Corp.—a milestone in 
aviation history. 


pe. The original Consolidated group First is the old reliable Catalina, one winning part solely for persevering 
ow consists of four types, comprising of the oldest in active operation. In the (Turn to page 404) 


h wa ; é ; 
Ppl Following this article on the growth | 
| ad of Consolidated is a description of the | 
argest 


company’s most spectacular war pro- | 
yD, 4% duction effort—turning out the mighty | 
werlll™ B-24 Liberator bombers and the con- | 
version cargo carrier, the C-87 Libera- | 
he de lor Express from the same assembly | 
er at (ne in Texas. 
ov id The final phase in production is 
Bo modification of assembly line aircraft 
‘o accommodate the most up-to-date 
othe design chan Cc lidated’s i 
ial ages. onsoh ate s 1m- 
_f =Portant modification center in Arizona 
As th@@ is described on page 134. 





| wit] = To round out the picture of a major 
es SM arcraft producer in operation, there 
, ali 3S an article on how Consolidated has 
raviag ‘tablished a distinctive subcontract- A capable dive bomber, the Vultee Vengeance is also used by the 
neisiq ‘TS System to insure a steady flow of British. It can be held to a low diving speed and is said to be unusually 
a for the assembly lines (page | steady. It completes the Consolidated group. 
e lin - 
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Single Assembly Line Produces 








Both Bombers and Transport 


By R. C. SEBOLD, Chiet Engineer, and 
S. J. POWELL, Foctory Manager, Fort Worth Division. 
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One will be a_ Liberator 
bomber, the other a Liberator 
Express cargo plane. Above, 
Consolidated workers attach 
side panels, bomb racks, and 
cat walk to wing center section, i MINOR 
key subassembly. Note T-shaped Airera 
stretcher bar in foreground, ¢ Army 
holding side panels in place and ish order 
locating cat walk seen at bot- ator bom! 
tom of bar. Right, side panels The Libe 
of cargo version are attached br itself 2 
in bomb bay mating jig. Also 2 beet ; 
note absence of bomb racks ae 
and cat walk but second use of va, when 
T-shaped stretcher bar (fore- tal persé 
ground) to hold side panels puld be ce: 
rigid while windows are cut. nd with a 
ks wher 
bmbers a 
sorely-n 
g loads 
buld the 
ined Bor 
; iberators 
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A MINOR CYCLONE hit Consolidated 
Aireraft Corp.’s Texas plant when 
¢ Army Air Forces sent through a 
order for conversion of B-24 Lib- 
ator bombers into transports. 

The Liberator had already won a name 
r itself as an adaptable transport in 
e hectic days of the evacuation of 
va, when it soon became known that 
lal personnel and important cargo 
ld be carried in the roomy fuselage 
Md With additional eargo packed in the 
eksawhere bombs once had gone. Other 
mibers available couldn’t be adapted 
 sorely-needed cargo carriers to move 
8 loads creat distances as easily as 
buld the B-24, so while the former 
ined Bombs “or advancing Japs, the 
berators shuttled virtual¥yansung in 
te background. But they. brought out 
€ sorely needed equipment and _ in- 
lable men that are fighting again. 
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Close-up of screw jacks supporting wing center section in 
fuselage mating fixture for producing both bombers and cargo 
planes. Note arrangement of electric outlets on sides of jacks. 


Design and production coordination at Consoli- 
dated's Texas plant turns out both B-24 “Liberator” 
bombers or C-87 “Liberator Express" cargo-trans- 
ports without cutting production rate. Most changes 
are made on final assembly line. 





The immediate necessity for moving 
cargos up out of reach of submarines’ 
ship-sinking torpedoes brought Consoli- 
dated a hurry-up order to really make 
transports out of its bombers—trans- 
ports that can carry over six tons more 
than 3,000 mi., at speeds in excess of 
300 mph., a combination feat unmatched 
by any airplane now in mass production. 

One of the first C-87’s—the Army 
designation for the eargo version—off 
the longest mechanized straight produc- 
tion line in the aireraft industry carried 
Wendell Willkie and a party of high 
officials on their globe-circling mission 
and became the first American plane to 
fly over the treacherous expanses of the 
Gobi Desert as well as the first to fly 
from China to the United States via 
Alaska during wartime. Another brought 
decorations to Lt. Gen. H. H. Arnold 
and to the crew bv setting a 44-hr. flying 
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One of two pairs of screw jacks which support wing center 
section while nose and tail fuselage sections are added in fuse- 
lage mating fixture. 





time record from Brisbane, Australia, to 
Washington, D. C. Ineluding stop-overs, 
the entire trip took only 77 hr., 5 min. 

From the outside there is little differ- 
ence between the B-24 and the transport. 
The bomb bay has been refaired and 
replaced with a belly covering, the 
bombardier’s compartment in the nose 
has been closed in, with a door installed 
to permit loading of cargo in the space. 
The tail gun turret has been rearranged 
by adding a door through which long 
airplane parts, such as wing flaps, aile- 
rons, and stringers, can be put endwise 
into the ship, and a 6-ft. square cargo 
door was cut into the tail fuselage. 

But, while the lines were little changed, 
the conversion involved a_ tremendous 
amount of engineering, calling on the 
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Nese fuselage section is lowered by over- 
head crane into dolly on which it will be 
rolled back for attaching to wing center sec- 
tion and side panels. In this bomber version, 
bomb bay catwalk with extended splice plates 
will serve as one of tie-ins between sections. 
Below, close-up of nose section being lowered 
onto dolly. Bomb bay catwalk, which acts as 
tie-in, can be seen just beneath worker’s 
arms. In cargo version, T-shaped stretcher 
bar would still be in place as tie-in and 
locating guide between sections. 











ingenuity of Consolidated design 
neers as well as assembly line expa 
Adding to the difficulty was the ne 
sitv of tooling production so that }j 
bomber and transport could be built 
the same line. 

In Consolidated’s production set: 
the center section of the plane’s Ll: 
wing spread is the key subassembly 
moves from the wing bucks to the b 
bay mating jigs where bomb bay ¢ 
walk, side panels, and bomb racks : 
riveted together. Farther down the! 
this center structure goes into the fu 
lage mating fixture, where nose and! 








With nose and tail fuselage sections mated to center section, faired belly section. Here, employers move belly, which has 
wooden stand is placed under aft end of tail for support and a__ been built as separate subassembly, into place to cover bomb 
wheeled cradle is rolled out to give clearance for installation of | bay opening, one step in converting B-24 into C-87. 
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fuselage sections are added. From thie 
mating fixture the plane is lifted to the 
final assembly line and conveyors pull 
it through station after station while 
workmen add inside installations, outer 
wing panels, motors, propellers—every- 
thing needed to make it a finished ship. 

Legion were the design problems in- 
volved in achieving this flexibility, whieh 
met requirements for both bomber and 
transport and brought two production 
records to the Texas plant. 

One was substitution of the refaired 
belly section for bomb bay doors, bomb 
racks, and cat-walk. Attempts first were 
made to fit the belly into the bomb bay 
mating fixture and rivet it to the side 
panels assembled there to the wing center 
section. But the arrangement proved 
unsatisfactory, so the wing now comes 
to the bomb bay fixture and picks up 
side panels and a “stretcher” bar, the 
arms of which reach between the side 
panels to hold them rigidly in place 
while window openings are éut. 

When this assembly reaches the fuse- 
lage mating fixture, giant jacks support 
the wing center section and the nose and 
tail fuselage sections are brought by 
overhead crane to wheeled cradles which 
move them into the mating fixture. Here 
a locating bar jig, stretching from nose 
to tail fuselage sections, is slipped in as 
ameans of alignment. It substitutes for 
the eat-walk which serves a similar pur- 
pose in the mating of the bomber com- 
ponents. 

Nose and tail are then riveted to the 
wing center section and the locating jig 
and stretcher bar is removed. A wooden 
stand is put beneath the aft end of the 
tail for support and the wheeled cradle 
8 rolled backwards out of the way to 
give clearance for insertion of the belly. 
_ Built on separate jigs and a unit in 
itself, this section covers the gaping maw 
of the Liberator’s long bomb bays and 
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Left, after nose and tail fuselage sec 


move entire line along with planes at 45 


travel of line would remain the same. 














Below, while outward appearance of B-24 bomber and C-87 cargo-transport is 
much the same, necessary design changes run into hundreds. Bulkheads beside 
which these Consolidated workers stand are at same station in both versions. Note 
in transport version (left) how bulkhead has been strengthened. In bomber, right, 
portion of this bulkhead extends to provide enclosure around bomb bays. Narrow 
opening in center will, in finished plane, give access to cat walk between bomb 
racks. : 


tions have been mated to wing center 
section, ship is lifted from mating fixture 
by overhead monorail cranes for removal 
to final assembly line. Below, bomber 
brought from mating fixture is lowered 
into final assembly line cradle at Texas 
plant. Tie bars between each carriage 


deg. angle to direction of travel. Next 
plane might be cargo version, but speed of 
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when it reaches the mating jig, lacks 
only trimming of skin and stringers of 
being a completely finished unit. Once 
slipped in place, overlapping skin and 
belt frame are eut to proper alignment 
and riveted in position. Splice plates 
are riveted and bolted and the ship is 
ready for lifting out of the mating 
fixture. 

Structural changes in the C-87 neces- 
sary to earry heavy cargo loads are 
made almost entirely in the tail fuselage 
section. Bulkheads are “beefed up” and 
bell frames and flooring supports added. 
But the major conversion changes in- 
volve putting in the 6-ft.-square cargo 
door—big enough to permit loading of 


Floor structural differences in 
fuselages of Liberator bomber and 
Liberator Express are shown here. In 
cargo version (left) workman in- 
stalls tie-down bracket along 
strengthened floor bracing. Note dif- 
ference in floor levels and “beefed 
up” bulkheads compared with 
bomber (right). Changes were made 
to handle different load distributions. 


Below, addition of extra bulkhead 
is necessary in cargo transport to 
give strength for 6-ft. cargo open- 
ing. Left, woman worker fastens lift- 
a-dot studs on new bulkhead. Just 
above and to right of her hands is 
belt frame (part of it cut away in 
making cargo door opening) which 
is same point in the ship as belt 
frame being drilled in bomber ver- 
sion by man (right). 














complete engines and huge packing 
crates. 

From one of the bulkheads which is 
reinforced to take most of the load of 
the aft end belly tie-in, to a bulkhead on 
the empennage side of the cargo door, 
strengthening sections are added. A 
longeron is inserted in place of stringers 
at the top and bottom of the door and 
au heavier reinforeing skin riveted all 
around the opening and extended under- 
neath the fuselage. 

Sills, hinges, and finishing strips com- 
plete the opening and ready it for the 
door, whieh is added along the final 
assembly line. 

While the plane is still in the fuselage 
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wating J1gs the remaining windows are 
ioeated and eut. Three of the seven on 
ach side are included in the side panel 
which is attached to the wing center sec- 
ion in the bomb bay mating fixture and 
bave been cut before the assembly reaches 


the fuselage tie-in operation. The other 


four are cut a step or so previous to 
addition of the belly. 

A steel template is fitted to the lon- 
geron at the bottom edge of the side 
panel and the remaining windows 
eribed. All seven are about 12 in. high 
aud 18 in. wide and are located about 
) ft, apart. They reach from just be- 
neath the wing along the length of the 
ship toward the cargo door. 

When the seribing has been com- 
pleted, the template is removed anid 
eutting-out of the window begins. First, 
skin rivets are drilled out, then the open- 
ing cut with machine reamers. Inter- 
fering stringer portions are sawed away 
and reinforcing headers put in. A win- 
dow sill is added on the inboard side 
and beveled-edge window patches riv- 
eted on the outboard side. Final assem- 
bly stations complete the fairing with 
Plexiglas windows. 

In converting the bomber, each 
change brought others. Puttifg in win- 
dows, for example, necessitates complete 
re-routing of the surface control eables 
as well as changes in the intereommuni- 
cation lines and electrical wiring. 

Most of these cables are lowered and 
run beneath the window level. Putting 
them there brought them into the cargo 
area, SO compressed fiber wood panel- 
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Installation of 6-ft. cargo door to permit loading of complete engines necessitated 
some major design changes. Strengthening sections are added to fuselage from sta- 
tions ahead to empennage side. Longeron is inserted in place of stringers at top and 
bottom of door and heavier reinforcing skin is riveted around opening and extended 
underneath fuselage. Installation of door itself takes place at later station on final 
assembly line. 












Above, strengthening skin patches are riveted around win- 
dow openings in fuselage of Liberator Express transport. 


Left, re-routing of control cables and wiring required in 
cargo version necessitates addition of aluminum contro]* line 
covers (at top) and compressed fiber wood paneling (below 
window). Note sound-proofing beneath paneling in lower left 
hand corner. 
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Installation of sound-proofing and interior. trim of 
transport version. Lift-a-dot fasteners facilitate both in- 
stallation and removal of covering insulation for access 


to equipment. 


ing has been added as a protective cov- 
ering. These panel sections are soaked 
in hot water tanks in the anodizing de- 
partment, formed, and dried. Then they 
are attached with rivets and bolts to the 
of fuselage bulkheads. 


inboard edge 














assembly line. 


Since the paneling extends only to the 
window levels, in places where the cables 
routed higher—above the 
cargo door opening, for instance—spe- 
cial dural guard plates and covering 
be installed. 





have to be 


must 








Design and production changes necessary to 101] bombers and 
cargo transports from same assembly line run from nose to tail. 
These detail photos show how tail gunner’s turret is re-arranged 
and glass door installed through which long aircraft parts, such 














Close-up of cargo tie-down brackets attached to strengthened braces 
between bell frames, one of hundreds of design and production changes 
required in bomber-to-cargo conversion. Most of them are made on final 


Another change was required by the 
cargo tie-down brackets to provide lash- 
ing points, and these, in turn, called for 
reintoreing of bulkheads at those sta- 
Still another problem was pro- 
heat for the transport. pas- 


tions. 
vision of 





as flaps, or stringers, can be loaded. On cargo version, bombar- 
dier’s compartment is replaced by 18-in. fuselage extension and 
cup-shaped cargo door, with bulkheads and floor supports 
strengthened and paneling and insulating trim installed. 
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engers and jiffy-removable seats so that 
‘he plane eould earry eargo as well as 
nen. Ducts from the heater are run 
along the sides of the C-87 at floor level 
_and that made it necessary to shorten 
the seat legs on the outboard sides. 

Then the reservoir for the hydraulic 
stem which operates wing flaps and 
ignding vear had to be shifted from the 
pmb bay area, where it had been in the 
Liberator bomber, to the flight deck eom- 
partment in order that it would not 
dutter up valuable cargo space. 

Other changes moved the navigator 
and his table from what had been the 
pmbardier’s compartment up to the 
flight deck. This caused a shifting of 
the radio operator’s position. And the 
astrodome, which had been above the 
navigator in the nose, was moved back 

Relocation of oxygen tank racks and 
installation of lines to outlets by each 
seat are Other innovations in the trans- 
port, as is the canvas and Kapok sound- 
proofing and finishing trim which lines 
the interior of the fuselage. The trim is 

(Turn to page 403) 
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Final clean-up of Liberator Express by 
"the Consolidated’s Yard and Flight Depart- 
jash- ment. Seats—with specially shortened out- 
| for board legs to accommodate heat ducts— 
sta- are easily removed with jiffy-action fasten- 
pro- ers in floor so that cargo as well as per- 
pas- sonnel can be carried. 

i atl TD 
4 éFiaiiled cPecieal 







Consolidated C-87 Liberator Express gets engine run preparatory 
to test flight. Design and production ingenuity mean that ships 
just ahead and behind on assembly line could have been either 
bombers or cargo-transports without cutting production rate. 
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Upon fly-in arrival a 
the modification center 
tield, planes are prepared 
for entry to this line by 
having fuel, alcohol, and 
oil pumped from their 
tanks, removable equip. 
ment stored, and a towing 
device attached to nose 
wheel axle. Door in back- 
ground is opened to admit 
a plane. 
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--- An American Military Innovation 


By GLENN HOTCHKISS 

Works Manager, Consolidated Aircraft Modification Center. BE ipoce NaTIONS aircraft manufae- 

/ tured in the United States will not 

fail, as did those of the German Luft 

waffe on the Russian front in the wi 

Modification centers relieve back pressure built up on quantity ‘¢" Bs . —— —— wn a a 

° ° e . e ‘ weatner. iNeltner Wl le sand an 

production lines in form of engineering change orders made in of the desert, nor the sticky mud and 

light of combat experience. Consolidated center described here humidity of the equatorial jungles put 

is typical of dozens of quickly built plants where “airplane them out of action. Because every mil: 

. " . . . . tary plane, for whatever front, is sent, 
tailors" are making parts and equipment with make-shift tools, to . 


Y ; es ta not from a factory, but from a modb 
give our airmen “Tomorrow's Fighting Planes Today". fication center, where it has been spe 


cially equipped to meet the conditions 
under which it will operate. 

As far as we know, the United States 
is the only nation in the war using the 
wrt » 6 Bie ee _ modification center plan. Dozens of 


te 2m are either alreadv in production 
“ LF —_a ' them are either already in ] 


or rapidly nearing completion in the 
United States and foreign countries 
And it is their combined production, 
the final analysis, that is the military 
aircraft production of the United States 

Undoubtedly much of the credit for 
the mechanical life and performance 


records made by U. S. aireraft is a prs 

heath 
In first stations, cowling and equipment floor, 
removed, engines “pickled”, and turrets Leaf 





covered in preparation for  modilicatio® 
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Removed cowling, parts, and equipment are stored in racks 
attached on top of outer wings. Racks are made of plywood, 
with two partitions creating three compartments. Feet have 
angle brackets which match existing screws in surface of wing 
and are fastened down by them. Lower propeller blades are ’ ‘ 
covered with canvas slipovers. é > 





Due to nature of work, crowded working conditions prevail 
and will continue to be a controlling factor in procedures in 
modification centers. Here, a crew of four works around an 
engine nacelle. 


tributable to the fact that each ship is tion are received from the several fronts An order may include many changes, 
on weatherized and otherwise equipped for by the Special Projects Branch, Pro- some of them of such nature they will 
specific theaters of operation or special «duction Division, of the Materiel Cen-  aiways have to be made in the modifiea- 
missions. What is done is, of course, a ter, AAF, Wright Field. There they _ tion center, and others that will be made 


military secret. How it is done will be are. studied and, if practicable, for- there only temporarily. We estimate 
dinilies told, in part at least, in this article. warded to the modification center handl- that about 25 percent will always be 
will a0 Chronologically, orders for modifica- ing the model or type of plane involved. what we now eall “permanent” work, 
n Lutt- 
he win- 
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rmanee Pr Towing device is so designed that pull is direct from cable 
is al- wile to moving line of planes, workmen lift remov- to cable, rather than through axles of nose wheels. When 
a oe oan — slot in work stand. Note drip trough be- pressure is relaxed, arm attached to axle will drop to vertical 
- F celle. ork stands are 33x14 ft. and are anchored to position, allowing cable to rest on floor; out of way. Steering 
— cor. They have lower shelf for storage of tools and _ parts. bar remains in place, but free end rests on floor between 
turrets Leaf js 34x10 ft. eit 
fication. ei 
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such as weatherization installations, and 
75 pereent will be of a “temporary” 
nature, so handled only until the parent 
plant can put them into production. 


For the latter the Modification Center 


engineering department makes draw- 
ings that will put the change into pro- 
duction and also sends copies to the 
parent plant. There, if necessary, they 
are redrawn and steps are taken to in- 
corporate the changes on the produe 
tion line. The center will continue to 
fabricate and install the changes until 
they come through permanently from 
the parent plant. By that time, how- 
ever, orders for still other changes will 
very likely have arrived and will be in 
progress. It is expected that this routine 
will continue throughout the war. And, 
ot course, installation of weatherization 
and special mission equipment will al- 
ways have to be done in the modification 
center. 

When the engineering department has 
finished its sketches, to be followed 
later by drawings, the tooling and 
methods departments go into action. 

(Turn to page 329) 
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Line has moved about 12 ft. and 
port landing wheel is about to emerge 
from slot in work stand. When line 
halts and next ship is in position, its 
port and starboard wheels will be 
just behind work stand, but not in 


stot. 


This 60-ton hydraulic press is 
forming a bracket with a hardwood 
female die. Operator checks his 
progress by comparing part in press 
to accepted one. Press was pur. 
chased from automotive supply con- 
cern and was used in garages for 
pressing gears on and off. shafts. 


Salvage is a manufacturing prob- 
lem common also to modification 
centers. Here, women pick certain 
sizes of rivets from a_ slow-moving 
conveyor belt. Mixed _ rivets are 
dumped into hopper at left, and those 
not picked out fall into a box at end 
of conveyor, to be returned to hopper 
and put through again and again 
until alk sizes have been sorted. This 
operation is about the nearest ap- 
proach to “mass production” reached 
in modification center. 
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The BF Goodrich Hirplane of Me morithe 


CESSNA BOBCAT 


WINGED UNIVERSITY. Many of the skilled 
pilots who will bomb the Axis tonight re- 
ceived their first Twin Engined instructions in 
Cessna Bobcat AT17 Bomber Pilot Trainers. 
This sturdy ship, used by both the United 
States Army Air Forces and the Royal Canadian 
Air Forces, has earned an enviable reputation 
for excellent flight characteristics combined 
with high serviceability. The many B. F. Good- 





rich products, including famed Silvertown Tires 
used by Cessna, have contributed to this fine 
record. This month 
B. F. Goodrich sa- 
lutes the Cessna Bob- 
Cat, a great plane with 
a fine record ontrain- 
ing fields throughout 
North America. 
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Smooth Contour Tires for today’s 
faster-landing military aircraft 


ODAY’S WARPLANES are landing at greatly 
increased speeds. They're landing on military 
airfields . . . often short, often rough, often muddy 
.. and they're coming in safely. That’s because im- 
provements in landing equipment have kept pace 
with increased need for safer ground control. 

B. F. Goodrich has played an important part in 
improving warplane ground control by the develop- 
ment of Smooth Contour Silvertown Tires. In addi- 
tion to giving the same excellent performance and 
endurance for which B. F. Goodrich Low Pressure 
Silvertowns are famous, these new tires meet two 
other basic needs of fast-landing warplanes: 
MAXIMUM BRAKING: When warplanes come in fast on 
short, rough fields, they have to be able to stop 
quickly. And they do stop quickly when B. F. Good- 
rich Smooth Contour Silvertowns are used on 


wheels equipped with Expander Tube Brakes. 


These brakes expand radially against the entire 
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GOODRICH TIRES AND OVER 80 RUBBER 
AND SYNTHETIC RUBBER PRODUCTS FOR AIRPLANES 
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inner surface of the brake drums. The B. F. Goodrich 
Smooth Contour Silvertown was specially designed 
with a large bead diameter which permits the use of 
larger wheel rims and consequently larger brake 
drums. This, in turn, increases the braking surface 
and the grip of Expander Tube Brakes so that they 
can stop fast-landing warplanes quickly. 


MAXIMUM GROUND CONTACT: Warplanes must be able 
to maneuver fast on the ground, too, without the 
danger of skidding. B. F. Goodrich Smooth Contour 
Silvertowns have a wide footprint and non-skid tread 
which meet the need for maximum ground contact 
and stability. 


Right now, the B. F. Goodrich Smooth Contour 
Silvertown is proving its worth on world battle- 
fronts. It is filling the need for safer ground control 
at high speeds. And it’s just one more reason why 
leading aircraft manufacturers specify with con- 
fidence, ‘‘B. F. Goodrich Aviation Equipment.”’ 
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The advantages of Low 
Pressure and Smooth 


Contour Silvertowns are shown 
in these sketches. The Low Pressure 
Silvertown (a), with smaller bead 
diameter, has adequate braking sur- 
face for transport and slower-speed 
ships, plus extra cushioning vital in 
many operations. The Smooth Con- 
tour Silvertown (b), with much 
larger bead diameter, provides room 
for the extra braking surface needed 
to stop a fast warplane quickly. It 
offers the advantages of both high 
pressure and low pressure tires, 
modified to meet military require- 
ments of speed. 























4 Note the wide footprint and non- 
skid, self-cleaning tread—both features of B. F. 
Goodrich Smooth Contour Silvertowns which 
assure maximum ground contact and stability. 





Why Smooth Contour Silvertowns mean 


FER LANDINGS AT HIGH SPEED! 
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« This test tells the tale. The 
heavy road wheel on this machine is 
rotated to simulate landing speeds up 
to 150 m.p.h. When the desired speed is 
reached, tire is thrust against road wheel 
and braking applied until it comes to a 
full stop. By timirg this operation, the 
exact rolling distance can be found. 
































De-Icer Slide Film for 
Designers—-Now Available! 



















ALL DESIGNERS OR MANUFACTURERS OF AIRCRAFT SHOULD 
SEE THIS IMPORTANT STEP-BY-STEP STORY OF DESIGN FoR 
DE-ICER PROTECTION. This reading slide film sets forth the 
“know-how” of providing the best De-Icer protection for your 
iM | new airplanes in a clear, detailed manner that technical men will 

| appreciate. Some of the topics covered are design procedures, 





types, methods of installation, basic air supply system, attach. 
ments, and aerodynamics of the De-Icer. 

a | A reproduction of the film is presented in an attractive, pocket. 
size booklet, and copies are available to designers and engineers 
on request. 

The pictures on this page will give you a hint at the data you 
may expect to find in the film. If you have any part in the planning 
of airplane design, be sure to send us your order, as explained in 
the ordering instructions below. 

Other films in the series, announced 
earlier, are “The Development of the 
De-Icer,” and ‘‘De-Icer Servicing and 
Installation.” 
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YOW TO ORDER ~All the De-Icer slide films and booklets are avail- 
ble without cost when requested on your business letterhead. Address your 
nquiry to the B. F. Goodrich Co., Dept. 7191, Akron, Ohio. The booklets 
vill be furnished in sufficient quantity for all members of your organization 
vho might be interested. ‘De-Icers & Design” will be especially helpful to 
irplane manufacturers, designers and engineers, while “Development ot 
he De-Icer” and “De-Icer Servicing and Installation” will be of interest 
» everyone concerned with De-Icer operation, maintenance and servicing. 


Knobs on this control panel of 
Beechcraft plane are molded of 
cellulose acetate in easily identi- 


fiable colors. Instrument lenses 
are transparent methyl methacry- 
late. And bezels and housings are 
molded phenolic. 





POINTS ON PLASTICS 


In Aireraft Engineering’ 


Part I 


By JOHN SASSO, Product Engineering 


ln strikingly increasing number, plastics are “taking to the air." 
This timely three-part article—dealing in turn with fundamental 
factors, comparative properties, and principles of molding and design 
—provides pertinent data on the engineering and production of 


plastic components for aircraft. 


ee os 





r PREPARING to design an aircraft 
Component consisting wholly or in 
part of plastie material, the engineer 
must investigate four factors: 

1 Physical, thermal, electrical and 
chemical properties. 
ec 

* Based in part upon key chapters in the 


author’s new text Plastics in Industry pub- 
td by the McGraw-Hill Book Co. 
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2. Design limitations of the plastic 
material, which relate somewhat to its 
physical properties but which to a great 
extent will depend on the method of 
production of the finished part. 

3. Economy of production, which 
takes into consideration the cost of 
molds and tools, tooling, and expected 


quantity of parts to be obtained from 
the initial tooling. 

4. The cost of the plastie product in 
relation to other materials, consider- 
ing advantages the plastic part may 
have in structural qualities, lightness 
of weight, and appearance. 

The wide range of available plastic 
materials, many of which have special 
physical properties to meet certain 
application requirements, makes the 
choice of a proper material difficult. One 
method of classifying plastics is to di- 
vide the materials into thermosetting 
and thermoplastic groups. For purposes 
of definition, it may be said that a ther- 
mosetting material is one that under 
the application of heat and pressure 
polymerizes into a hard infusible prod- 
uct which will not soften to any extent 
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This landing-light cover on Curtiss P-40 is of formed Lucite, shaped to desired contour 
with heat via wooden dies, 


on reheating and cannot be remelted 
and remolded. A thermoplastic mate- 
rial can be softened by heat and rehard- 
ened into solid state by cooling. 

Because a material is thermosetting, it 
does not necessarily follow that it is 
particularly resistant to heat. Nor does 
it necessarily follow that because a 
thermoplastie can be softened by heat, 
it has no heat resistance. Working tem- 
peratures for both may approach 200 
deg. F. At higher temperatures the 
thermosetting material may char, then 
decompose. The thermoplastic material 
will soften until fluid, then perhaps 
decompose if the temperature rises high 
enough. 

Most plastics are inorganic in na- 
ture. They are derived from synthetic 
resins, cellulose derivatives, natural 
resins, and protein substances. So many 
types are available commercially that 
it is difficult to classify them simply. 
The accompanying list (Table 1) covers 
only those plastic materials derived 
from synthetic resins and cellulose com- 
pounds. Groups not considered are the 
proteins (casein) and the natural res- 
ins (shellac, resin, asphalt, and pitch). 

Basic materials for synthetic resins 
may be said to be coal, air, cellulose, 
limestone, petroleum, salt, and water. 
From these basie raws are obtained, 
urea, nitric acid, phenol, acetylene. 
phthallic anhydride, ethylene, methanol, 
formaldehyde, cellulose acetate, cellu- 
lose nitrate, ethyl] cellulose, and many 
others. 

The synthetic resins can be used with 
or without fillers, but they are usually 
eompounded with fillers. The resins are 
available in liquid form for impregna- 
ting paper or fabric, for varnishes, ad- 
hesives, surface coatings, and the like. 
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Phenol resins are obtained from coal 
tar, which is distilled to produce an- 
thracene oils. Phenol is separated from 
the oils by treatment with caustie soda. 
Formaldehyde is obtained from the 
oxidation of methanol or from wood 
aleohol. 

Cellulose binders are obtainable from 
two sources: Cotton linters or wood 
pulp. Treated with nitric and acetic 
acids, then mechanically and chemically 
washed, these raw materials are syn- 
thesized into cellulose acetate resin. The 
cellulose resins are mixed with a plas- 
ticizer which is added in some cases to 
increase flow properties for ease of 
molding, added to others to increase 
impact strength. These plasticizers in- 
clude sulfonamides, phthaly) glycolates, 
and triphenyl phosphates. They have a 
marked effect on physical properties. 
Generally, tensile and compressive prop- 
erties decrease an increasing plasticizer 
content. As a result, the grades of plas- 
tie compounded for ease of flow will 
show minimum strength properties, and 
vice versa. 


Fillers 


Added to resins, fillers make a wide 
range of properties possible. Various 





TABLE |. SYNTHETIC RESINS 


Thermoplastic Thermosetting 
Polystyrene Phenol- or Cresol- 
Polymethyl methacry- aldehydes 


Urea-aldehydes 
Urea-melamine- 
formaldehyde 


Aniline-formaldehyde 
Glyceryl-phthalates 


late 
Polyvinyl chloride- 
acetate 
Polyvinyl chlorides 
Polyvinyl acetate 
Polyvinyl acetals 
Vinylidene chloride 


CELLULOSE DERIVATIVES 
Cellulose nitrate Cellulose acetate- 


Cellulose acetate butyrate 
Ethyl cellulose 










fillers may be compounded with th 
resin to obtain special high electri, 
chemical, and impact resistance, 9; , 


improve moldability. Typical fillers ¢, Prenclic 

. . “ wooe 
phenolics include wood flour, ¢ottf miner: 
e ° s ¥ eT: 
fabric, graphite, asbestos, mica. Undlfet phe 
resins are generally compounded yggemmste 


paper) 


purified wood cellulose (alpha-celluloy cotton 

° ti 
Effect of fillers on properties may jfpsenol fu 
easily seen by reference to our age vom 
panying Table II. dabric) 










































Wood flour is the most common fille 
used in phenolie materials. This i 
has a low specifie gravity, therefy 
the number of moldings per pound iM dinlose 
higher. Other advantages obtained yi 
its use are good moldability, good ap 
pearance of the molded surface, ay 


low heat conductivity. However, wo sh 
filled phenolics have only fair impedfioy js 
strength and are subject to shrinkagl .o:ino 


in service. Applications of the gener! 
purpose wood-filled phenolics are lin 
ited by strength and heat resistang 
eolor. 

Cotton fillers improve impact strength 
and inerease impact resistance. Thougi 
rag filler is generally required for highe 
impact strength, cotton flock is widel 
used for parts requiring medium in- 
pact strength. Parts made of cotton 
filled phenolic can be easily buffed ani 
polished, and can be tableted easily- 


‘oreing 
aNZe ¢ 


nnd mo 


hourly production rates in compressia 
molding operations. 

Rag fillers increase impact strength, 
this increase depending on the lengti 
and type of fiber. Increase in strengti 
is obtained at the expense of sont 
other properties, notably poor surfac 
finish and poor machinability. Intricat 
parts cannot be molded easily of rig 
filled phenolie because of the relatively 
poor flow of this material in the molding 
cperation. 

When heat resistance is paramouth 


re defi 
Mold: 
owdere 


in the molded part, asbestos fillers art L 
compounded with the resin. Asbestos " 
fillers also impart a good degree d " 
water resistance, as well as resistant PS 
to most acids. These fillers somewhtt n 
retard the molding operation becau® ‘ 


of reduced flow. Another disadvantage 
is the high speeifie gravity, which af 
course proportionately reduces the ott 
put of parts per pound of molding 
material. (See data on specific gravilit 
in Table III.) 

Mica is used to impact good eet 
trical resistance. It is the filler fw 
low-loss compounds with excellent 
sulating qualities. Poor machinabilitj 
is a characteristic. Because of brittle 
ness, parts molded of mica-filled com 
pounds cannot be drilled. 

Graphite fillers, generally used 
combination with wood flour, as 
and rag, impart acid resistance 
improve molding qualities because 
graphite serves as lubricant. Howevt 
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With t TABLE Ii. PHYSICAL PROPERTIES OF PLASTICS TABLE Ill. 
adapter Tensile Compressive Flexural Impact Strength 
leetrie Strength Strength Strength Fond ft. lb. /in SPECIFIC GRAVITIES OF MATERIALS 
Ce, Or t Ib. /sq. in. Ib. /sq. in. lb. /sq. in. Notch }x}’ in bar 
illers fy! a SEE ee 4,00C-12,000  16,000-36,000 8, 000-15 ,000 0.20-0.40 Specific Specific 
» Cott mineral)....--- Se er ee 4,000— 8,000 18 ,000—36 , 000 8 ,000—-15 ,000 0 .22-0.72 Material gravity Material gravity 
we macerated fabric)........... 5,000- 8,000 20,000-32,000 § , 000-13 ,000 0.8 -4.8 Aluminum .. . 2.67 See 2.85 
ea. Ure (ast phenolic... +. ++. es eee eee 8 ,000—12 ,000 20 , 000-25 , 000 9 ,000—12 ,000 0.5 -0.6 Amber... .. : 1.1 Oak 0.86 
1 P Taminated phenolic Asbestos......... no ig, ane ae Phenolic: 
ded Wit “paper RE Ee 7,000-18,000 20,000—40,000 13 ,000—20 , 000 0.6 -7.6 Bee CIES) «5 5 ccc csnce 8.4 cast... : 1.27-1.32 
ellulose GRO) wv sc ccc er cccsrcccces 8 ,000—12 , 000 30 ,000—44 , 000 13 ,000—30 , 000 1.4 -15 Bronze ; Be 8.8 wood flour... 1.25-1.52 
F ggbestO8)... cee eee eer ee eeee 7 ,000—12 , 000 18 ,000—45 , 000 10,000—35 , 000 1.8 -11 Casein . eee 1.33 laminated... 1.34-1.55 
May }dMphenol furfural Cellulose acetate .. 1.27-1.68 mineral 1.50-2.09 
ms EE OUE) 5.05. cc cc cseecees 6, 000-11 ,000 28 ,000—36 , 000 8 ,000—15 ,000 0 .30-0 .56 Cellulose acetobutyrate.... 1.20—1.22 fabric 1.37-1.40 
r accon pimeral) wwe cee cet e eee 5, 000-10 ,000 24 ,000-36 , 000 8 , 000-20 , 000 0 .32-0.74 Cellulose nitrate 1.35-1.60 Polystyrene 1.06 
DE coca 6 <4 eale oersnie wis 6,000- 8,000 26,000-30,000 10,000—-13,000 1 .20—-4 .60 ee 8.9 Porcelain. . 2.3 
. 5,000—- 7,000 24,000-35,000 10 ,000—13 , 000 0 .28—-0 .32 2 PETES 1.23 Rubber, hard 1.12-1.80 
non fille ‘i 8,000-10,000 10,090-12,000 12,000-14,000 0.41.2 Ethyl cellulose . 1.14 Silver... . 10.5 
: | pc weeciiene chlosid6............. 5,000—- 7,000 7,500- 8,500  15,000-17,000 2-8 Glass, plate .. 2.6 Steel: 
his fill fethyl methacrylate........... 4,000- 7,000 10,006-15,000 10,000-15,000 0.2 -0.4 Iron, cast... . . 7.22 stainless 7.78 
therefommpostyrene..- eee ese e eee eres 5,000- 9,000 11,500-14,500 8,000-19,000 0.3 -0.50  Lead........ musa) . 11.38 _cast.. 7.81 
On S ned ne eae 3,000— 9,000 10, 000-12 ,000 4 ,000—-12 ,000 0.6 -6.5 Magnesium (commercial)... 1.76-1.83 Urea ... 1.45-1.50 
pound iii cllulose acetate butyrate....... 2,500— 7,500 7 ,500—22 ,000 2,000-13 ,000 0.8 -5.5 Maple.... ee Vinyl resins.... 1.25-1.41 
ned Wil ER MOCCREO. 2 0 cece ces 3 ,000—-10 , 000 5 ,000—-27 , 000 2 ,000—-18 , 000 0.7- 4.0 Methyl methacrylate 1.18 


| 
| 





x00d ap 
ace, an 
oT, Wo or heat conductivity is noted. This 

impeMiler is in phenolics for moldings of 


Laminated and cast materials are avail- Acrylic Resins 


able as sheets, rods, bars, and tubes. The acrylic resins possess some of the 


hrinkag¥™carings, caster wheels, slides, and the Molded phenolics are used for cams, most desirable optical properties of the 
Sener ke, bearings, switch boxes, motor housings, transparent plastic materials. Because 
are lim and radio housings. Laminated phenol- of erystal clarity, stability, resistance 
esistan Phenolic Resins ies are fabricated into gears, bearings, to weathering and moldability, acrylics 


and parts requiring electrical insulating 
characteristics. 


have attained wide popularity as an 
organic glass. Since acrylies are thermo- 
plastic in nature, they can be easily 
fabricated into complicated shapes or 
forms wherein transparency and “light- 
piping’ are useful characteristics. 
Aerylic resins are available as molding 
powders or as cast sheets, rods, bars, 
and tubes. Typical applications include 
aireraft cockpit enclosures and “blis- 
ters,” instrument dials and bezels, trans- 
parent housings, molded reflectors, and 
the like. 


Phenolic resins are thermosetting in 
strengiif® ature and in their final or cured forms 
Thouziff... infusible and insoluble. They can 
r hight, compounded with fillers and rein- 
‘ Widely ‘oreing agents so as to obtain a broad The urea plastic materials possess 
UM UWB ange of physieal, electrical, chemical, the unusual combination of thermo- 
cotton nd molding properties. This material setting qualities with a wide assort- 
fed alum. very widely used in industry. Cast ment of colors, including many of the 
easily henolias have recently been found delicate pastel shades. Ureas have good 
ing hig ful in industrial applications such  dielectrie qualities, good tensile and 
pressil®.; pump gears. They have long been flexural strength. Urea molding mate- 

sed because of their gem-like luster, ; 


Urea-Formaldehyde 


f rials are available in powder or granu- 
trengiiMvide color selection, and easy machin- lar form and the laminated materials 
, lengti pbility. ure available in sheet form. Urea mold- 
strengii® (n the other hand, the molded phe- ings have been successful for such appli- 
cations as instrument housings. Urea 
adhesives have been an important faec- 
tor in the recent expansion of the ply- 
wood industry. 


Polystyrene 
This thermoplastic material is noted 
for its excellent dielectric properties 
and optical elarity. The material ex- 
(Turn to page 403) 


f somEholies have only fair machinability and 
surface definitely limited in available colors. 
Molding materials are available in 
of raf Bhowdered, granular, or blank sheet form. 
alativels 
molding 
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Light-piping characteristics of methy) 
methacrylate is utilized in this safety sig- 
nal, which indicates if running light is 


sistance on or off. Bent rod, fastened with small 
mewhat metal clamp, conducts light rays from 


wing-tip light, which may be invisible 
to pilot. 
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irerait Tool Planning 


Part I ; 
By RICHARD H. LUDERS, Manufacturing Planner, Vega Aircraft Corporation 


Large scale production is largely a matter 
of good tooling which, in turn, depends on 
sensible tool planning. Proper job analysis 
is likewise essential to good tool planning. 
This article offers 20 essential points. 


Empennage center section coordinated driil jig used at Vega. 
Section is drilled as a complete unit and coordinated (full size 
holes) to attaching stabilizer and _ fuselage. 


Vega outer wing leading edge steel assembly jig. Note- 
worthy are main beam location by pinned fittings and lightening 
hole pick-up, contour plates at leading edge, doubler and corruga- 
tion locators, hinged leading edge rib locator support, and string- 
stops on end plate. 
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nopaY, With the United States at war, 
and aircraft in demand, large scale 
»duction has come to the airplane in- 
ytry. In its wake has arisen the 
at need for tool planners, or manu- 
kturing Planners as they are some- 
nes called. These men, armed with the 
bineering prints and pertinent infor- 
tion pertaining to the ship, visualize 
j direct the building of the special 
j standard tooling necessary for 
nufacturing the airplane. They also 
pmulate the fabrication and assembly 
thods for the making of thousands of 
tails, subassemblies, major assemblies, 
d the final assembly of the ship. This 
tire program of tooling and assembly 
mocedures must be prepared prior to, 
nd coordinated with, production. 
The tool planner, as an individual, 
bust be experienced and_ technically 
quipped to meet such an important re- 
ponsibility. His duties not only involve 
he writing of special tool orders to the 
bling shops, but also the writing of 
hop orders (operation sheets) instruct- 
yg the workers on the fabrication and 


assembly lines in methods and proced- 
ures necessary for the manufacture of 
the parts or assemblies. As the tool and 
shop orders are released, many problems 
come up pertaining to these tools and 
the methods of fabricating or assem- 
bling. With such a scope of duties, the 
tool planner continuously confers with 
the departments of engineering, lofting, 
stress, dispatching and scheduling, tool 
design, tooling shops, fabrication and 
assembly lines, outside production, pur- 
ehasing, Army and Navy inspection, 
salvage, tool and parts inspection, ete. 

Tool planning thus serves as the heart 
of the aireraft industry, by translating 
the engineering blueprints into tooling 
and methods of manufacture needed to 
create physically the airplane. 

When a tool planner plans a job, 
whether a detail or assembly, he takes 
many faetors and problems into con- 
sideration. He should consider the fol- 
lowing 20 points. And after taking each 
into account, he should plan the work 
according to the factors that affect the 
particular job at hand. Proper job 


in fie 
MANUFACTURING SECTION 


analysis is essential to good tool plan- 
ning. 


1. Ultimate Part Cost 


The ultimate part cost, or unit cost, 
is the most important controlling fae- 
tor in the planning of any detail or as- 
sembly. If few parts are to be made, 
low cost tooling is necessary to hold 
down the cost of the part. If a consid- 
erable number of parts are made, more 
expensive tooling is justified. In plan- 
ning, the cost of tooling, then, is justi- 
fied only as to the number of parts 


made. There are a few cases where it 
takes expensive tooling to make the 
parts regardless of quantity. ‘These 


eases are becoming few and far between, 
as engineers are today designing for 
production and not for just one or two 
models. 


2. System of Coordination 


Any one, or a combination of the four 
systems of coordination (1. pilot size 
hole coordination, 2. full size hole eco- 
ordination, 3. assembly jigs, or 4. aa- 


Wing center section master gage and check fixture employed at Vega. 
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Enlist GIRLS for MANpower 
in Your Screw Driving Army 











WOMEN DRIVE PHILLIPS SCREWS EASILY! formly tight... with so little effort that 


























, esi ,; tte AND ECONOMY BS per | 
Now you can recruit women for your workers maintain speed without tiring. sembly 
screw driving army and be sure of fast, Screw and driver ‘become one unit,” mak- The Phillips Recessed Heth asse 
. . : aa was scientifically engineered 0 lls 
skilled work from the very start. ing driving so easy and fool-proof that afford: onda 
Big muscles aren't needed to drive work is greatly speeded up, regardless of _—_ Fast Starting — Driver point ui ne 
a Me : recess re attac 
Phillips Recessed Head Screws. Further, the driving method employed. In most — matically centers in the re 

: di : E ces : ... fits snugly. Screw and driver Mportant 
| it requires no mechanical aptitude...even cases, power driving becomes practical. “hecome one unit.” Fumbling Mbscomb|. 
novices produce without wobbly starts, - They cost less to use! Compare the cost wobbly starts are eliminated. Bboordin; 

} ° ° mae nee ng ~ Spi We. 
| slant-driven screws and slips that cause ac- of driving Phillips and slotted head screws. tags eh Aig em mes s vital, 
| cidents or mar work. You'll find that the price of screws is a Driver won’t slip out of reces - ve 
| Automatic centering of the driverinthe minor item in your total fastening expense to gpa ad paris bas at 
ane ; ‘ terial. (Average time savi - = 
| Phillips Recess makes such efficient use of ...that it actually costs less to have the 50%.) parts is 
turning power that screws set-up uni- many advantages of the Phillips Recess! Easier Driving — Turning powet Mithe ass 


is fully utilized by automatic hould 3 
centering of driver in screw... 






a a a ale maintain ie 
| wi tiring. | 
| ; / Better, Fastenings — Screws aft ser, t 
| set-up uniformly tight, without # used 
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American Screw Co., Providence, R. !. international Screw Co., Detroit, Mich. Russell Burdsall & Ward Bolt & Nut Co., Port Chestth 
- The Bristol Co., Waterbury, Conn. The Lamson & Sesssons Co., Cleveland, Ohio Reading Screw Co., Norristown, Pa. 
Centra! Screw Co., Chicago, Hi. The National Serew & Mfg. Go., Cleveiand, Ohio Pheoll Manufacturing Co., Chicago, 11!. VIA 
‘ Chandler Products Corp., Cleveland, Ohio New England Screw Co., Keene, N. H. Scovill Manufacturing Co., Waterville, Cons. AVIA 
Continental Screw Co., New Bedford, Mass. The Charles Parker Co., Meriden, Conn. Shakeproof ine., Chicago, fl. . 
The Corbin Screw Corp., New Parker-Kalon Corp.. New York, N.Y wf The Sou! Hardware Mtg. Co., Southingte, 


5 thington 
The 4. M. Harper Co., Chicago, Hf. Pawtucket Screw Co., Pawtucket, R. 1. Whitney Serew Corp., Nashua, N. H. 
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Major steel assembly jig for outer wing panel. Note pick-up of aileron hinge line, main beam at inboard 
and outboard end, leading edge of nose ribs, track and trailing edge 


embly drill jig) should be considered 
ss per the importance of the detail or 
sembly, and also the number of parts 
br assemblies to be handled. For a 
mall subassembly, one which is only a 
minor support or attachment and is to 
we attached to a larger and more im- 
portant structure, the details may be 
ssembled by means of pilot size hole 
ordination. If a subassembly location 
8 vital, and its details must be closely 
leld with respect to each other, then full 
ize hole coordination may be used. A 
ess expensive means, if location of 
parts is important, would be the use of 
me assembly jig. If this same unit 
sould require close location, and a hole 
‘yout within its assembly which must 
ordinate for interchangeability to an- 
other, then the assembly drill jig should 
mused. Further consideration will de- 
pend on experience, common sense, and 
omplete analysis of the job. 


B Attaching Points (Interchangeability) 


Ih considering a set up for an as- 
embly, th plane’s coordinating points 
td attaching fittings should greatly 
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concern the planner. These are impor- 
tant points of  interchangeability. 
Whether the attachment of structures 
is made by means of two flush surfaces 
bolted together, or two or more fittings 
pinned together, the problem demands 
tolerances and very 
Contours 


extremely close 
careful, intelligent planning. 
at such points must be held very closely; 
the relation of these attaching points 
to their own assembly structure, as well 
as to the adjacent coordinating struc- 
tures must be held; and finally the de- 
tail that carries these points of attach- 
ment must be fabricated under close 
toleranees. Care should be taken to plan 
master tools to perpetuate and check 
these attaching points. 


4. Master Tooling 


To build suecessful coordinated tool- 
ing and interchangeable parts or as- 
semblies a starting, or reference, point 
is needed. Just as photographie prints 
are made from a negative, so are various 
coordinated tools made trom a master 
tool. A master template carries the 
layout as designated per engineering 


ribs, and corrigation locators. 


and loft, showing sueh reference lines 
as water lines, station lines, butt lines, 
and also the contour (inside or outside 
mold line) at that particular section of 
the ship. The drill jig template is a 
template either made from one of a 
series of coordinated jigs, or else made 
prior to the maknig of any jigs. 

If the former is true, the template is 
nested and drilled in the jig in a manner 
similar to that of a part. This template 
then earries a hole layout around which 
other eoordinating jigs ean be built 
picking up all or part of the same hole 
lavout. If the latter should be true, the 
template may be made and shaped to 
the main coordinating part (part to 
which everything is coordinated) and 
the hole layout established on it. All 
jigs are then built and eoordinated to 
this established source. Transfer plates 
are used much the same way in trans- 
ferring hole layouts but are more ac- 
curate because the holes are bushed in 
3-in. to 4-in. steel plates. 

The Master Gage is a negative struc- 
ture which carries hole layouts for co- 

(Turn to page 374) 
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Airflow Visualization 
Opens New Avenues of Research 


With improvement in method of observing air streams, plus development 
of photographic means for recording airflow phenomena, new progress 
is foreseen in field of aerodynamics 


By ERWIN J. SAXL 


Sax! Instrument Company, Inc. 
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Carbon Arc Collimator 
Light Shield 


Resistor 


IT IS NOW POSSIBLE to make visible in 

the laboratory the phenomena en 
countered under conditions of high air 
velocity—the visualization either of gases 
passing at high velocity past objects or 
of objects passing at great speed 
through 

In short, development 
of the and the 
photographie approach herein described, 
improvements have been made in the 
epties which permit airflow observa- 
tions and in the recording methods. In 
addition, the magnitude of the relative 
velocities at which the phenomena are 
observed may be caleulated. 

That there will be decided 
the aeronautical field in this new method 
and in the new phenomena discovered 
is readily evident. Progress is promised 
relative to 
structures, 


gases. 
through 
projector equipment 


the 


values to 


the design of 
also in 


aerodynamic 


connection with air 


stream action in internal combustion 
engines and problems of compressi- 
bility. 

Suggestions are made for the fur- 


ther application of this new technique, 
and working hypotheses are offered for 
the explanation of the optical as well 
as aerodynamic phenomena observed. 


Historical Review 


In 1879, Ernst Mach’ presented a 
paper before the Vienna Academy of 





1. Ernst Mach and Gruse, Optische Unter- 
suchungen Der Funkenwelle-Sitzungs- 
Berichte, Der Academie Der Wissen- 
omaren. Vienna, V. 78, p. 467-481, 
879. 
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Yard Stick 


Objective | Pressure Unit 





Y ee. 


Projection Screen 


Iris Diaphragm 


Figs. 1 and 2. 
(above) and schematic diagram of its arrangement (below). 


Photo of improved projector equipment 
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Science on the Optical Investigation of 
Spark Waves, a technique developed by 
him which was essentially an arrange- 
iment for Schlieren observations. He 
pointed out means for making visible 
the flight of projectiles with the aid 
of spark discharges. This work on 
projectiles was subsequently carried 
further by von Cranz and Glatzel.’ 

A record of steam leaving air jets at 
high velocity was thereafter made by 
Ludwig Prandtl.* In further experi- 
ments the oscillation of Hartmann pul- 
sators* was made visible by R. W. Wood.* 

In the Prandtl arrangement, the na- 
ture of these experiments is based upon 
the direct observation of steam. It is 
not applicable to gases as such and, 
therefore, concerns itself with a limited 


field. In any event the writer is iD 
debted to Prof. R. W. Wood for is 
deseription of his own method, cited in 
the following: 

Prof. Wood’s arrangement provided 
a right angle are well housed to shu 
out outside light, with an opaque scree 
perforated by a very small hole and 
arranged so that the aperture can be 





2. Cranz and Glatzel, Verh. D. Ph. Ges. 525 
1912. 

3. Ludwig Prandtl, Géttingen, Neue Unter 
suchungen Uber Die Stroémende Beweguns 
Der Gase Und Démpfe. Physikalisc 
Zeitschrift, V. 8, p. 23, 1907 

J. Hartmann, Production by Means of a 
Air Jet of Acoustic Waves of Velocilt 
Exceeding That of Sound, Philosophic# 
Mag., 8, 7, VII, p. 926-948, 1931. 

5. R. W. Wood, Supersonics, The Charles 5 

Colver Lectures, 1937, published by Brow’ 
University, 1939. 
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h air leaving nozzle at 28-lb. pressure. 
projection screen appears. 


ought up close to the crater of the 
. The smaller the hole the sharper 
ill be the image of the air jet and 
aves, but less light is obtained so that 
happy medium must be found. The 
jameter of the hole is between 4 and 
1mm. In Prof. Wood’s set up, the pro- 
fection screen should be about 15 ft. 
way and the air jet held at a dis- 
ance of about 1 m. from the pin hole. 
he best distance is found by experi- 
menting. The apparatus has to be ar- 
ranged in such a manner that practieally 
no light reaches the screen except that 
which comes through the small hole. 
This is necessary in consideration of 
the comparatively low light intensity 
and limited field of vision that the pin 
bole projection of the positive crater 
entails, 

if The present arrangement is shown 

m Fig. Instead of using a pinhole 
projector near the positive crater and 
tus limiting the useful cone of light, 
a collector lens is placed as near to the 
psitive crater as the heat developed 
ty the latter will permit. The total light 
intensity collected from over this larger 
illuminated area is several times as big 
# the projection through the pinhole. 
Moreover, due to the light being collected 
fom over a larger sector, light sources 
other than the carbon are can be applied. 
The light (see Fig. 2) from the ear- 
ton are © is reasonably parallelized by 
the collecting optical system. Extrane- 
ous light is excluded by the light shield 
L. This parallel beam of light is, there- 
after, concentrated optically upon a 
focal point with the aid of the objective 
lens QO. 

An iris diaphragm D is placed at the 
foal point. In this manner an optical 
point source is produced instead of the 
pinhole used heretofore. This arrange- 


Screen 





is in 
for lis 
cited in 


rovided 
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» screed 
le and 
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res, 525 
+ Unter 
ewegung 
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Velocity ment not only inereases the light inten- 
sop 

“ sity and thus the brightness of the ob- 
a “vation many times but in addition en- 


larges the total field of projection. An 
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3 and 4. Air of 50-lb pressure is seen (left) escaping from jet. 


_ glass beads was used.* 





Right: 
Note that pictures are so sharp that even grain 


Same jet 


object may be brought at any point 
between the diaphragm D and the pro- 
jection screen P and observed upon the 
latter. Fig. 2 shows the arrangement 
of the projecting optics schematically 
and gives the distances between the vari- 
ous units as used under actual operat- 
ing conditions. 


Photographs of the Phenomena 

A camera was placed at an angle to 
the projection screen so that pictures 
projected thereon could be recorded with 
the camera. In order to increase the 
luminosity of the screen, a covering of 
Moreover, fast 
film was employed. 

Figs. 3 and 4 are photographs ot 
an air jet expelling a stream of com- 
pressed air. One shows the picture of 
air which reached a pressure of 50 |b. 

*In a further development of the method 
described the photographic film or light sen- 


sitive paper may be placed directly upon the 
screen somewhat comparable to the way in 


which enlarging paper or negatives are ex- 
posed under an enlarging camera in special 


trames made for that purpose. 
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MANUFACTURING SECTION 


Fig. 5. 


Pressure chamber and air gage. 


(before the orifice), the other is a pho- 
tograph of the phenomenon that oe- 
curred at 28 lb. pressure. The method 
of determining the pressure is described 
subsequently. 

The stream of air coming from a 
nozzle of only .0292-in. dia. broadens 
significantly. The air jet at 50 lb. gage 
pressure shows no uniform flow but a 
heavier serration. The individual sub- 
divisions are further separated from 
each other and are broader than the 
divisions shown at the 28 lb. gage pres- 
sure. It may be noted that the pictures 
are so sharp that even the grain of 
the projection screen appears upon 
them. The phenomena were visibly ob- 
served over and above 20 lb. pressure. 
No pictures of this air stream were 
visible below that gage reading despite 
the fact that, as ecaleulated subsequently, 
the phenomenon oceurs over and above 





Figs. 6 and 7. On left, air is seen escaping from flat- pressed tube at high velocity. Right: 
Air of lower pressure escaping from broad nozzle and impinging upon inclined glass plate 
(projection through the plate). 
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a critical pressure of 13.1 lb. gage 


reading. 


Polarized Light 

It was investigated whether polarized 
light would have an effect upon the 
observation of the phenomena. No such 
change was noted by varying the angle 
between the polarized unit in front of 
the objective and the analyzing unit in 
back of the jet. 


Determination of Pressure 


In order to determine the magnitude 
of the velocity of the air stream through 
the orifice, a pressure chamber was 
built with an attached gage. The fol- 
lowing Fig. 5 is a photograph of the 
arrangement as in actual use. Air com- 
ing from a pressure generator with the 





Fig. 8. High velocity air stream hitting 
inclined glass plate (projected from side). 








Figs. 9 and 10. Above is seen flow pattern of a narrow stream of air hitting a glass plate, 
while below narrow air jet hits glass plate under a 45-deg. angle (photographed through 


plate). 
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maximum limit of 115 lb. pressure was 
sent through a short straight pipe ang 
valve into the reservoir shown in Fig, 5, 
This reservoir consisted of a brass pipe 
54 in. long. The connecting pipe to the 
supply valve was inserted coaxially 
with this pipe. In order to keep turby- 
lences at a minimum, this connection 
was made as short and straight as pos- 
sible. 

In the opposite end of the air reser- 
voir, a concentric hole was made with 
a No. 69 drill. This drill is the only 
one that just fitted into the hole of the 
air jet. It is reasonable, therefore, to 
state that the air jets photographed had 
a free opening of close to .0292 in. dia. 

By visually comparing the stream of 
air leaving the orifice on top of the 
chamber and the stream of air leaving 
the air jet, similar pictures are ob- 
tained under both instances, provided 
the pressure is the same in every case. 


Calculation of Speed of Air in Orifice 


The following formula was used for 
showing the relation between the pres- 
sure before the orifice and the velocity 
of the air stream within the throat. 





/ 
ad EL as tas (1) 
Peevixd Velocity at throat or orifice 
7 Ree Fie Gravitational constant (32.2 ft. 
/sec.?) 
GO Pae aaa Adiabatic coefficient (1.41 for 
normal air) 
Ce Lb. /sq. ft. absolute 
Sanenes Specific volume (volume per |b. 
/cu. ft.) 


P, = [P (gage) 14.7 (Ib atmosphere) ] x 
144 (eonvertion factor to feet) (2) 
Si a 
Gas constant (53.34) X temp. abs. (520 deg. F.) 
lb./sq. ft. (42.7) X ft. convertion (144) « 





The observation was made at the 
pressures of 28 and 50 lb. gage reading. 
Compare with the following velocities 
in the throat as caleulated by the above 
formula: 


A.) At 28 lb. gage reading... V = 1,023 ft. /sec. 
B.) At_50 Ib. gage reading. .V = 1,023 ft. /sec. 
Critical Pressure 


In the customary manner, the eritical 
gage reading is determined as follows: 


P. 
ht 4 
mn ( 
P; 14.7 : 
22 — " ‘ 5) 
P, 33 = 53 27.8 Ib./sq. in. abs. ( 
27.8 
— 14.7 


Critical pressure = 13.1 lb. gage read- 
ing 

Under the experimental conditions 
described, first visual observation of the 
phenomena was made at 20 lb. gage 
pressure (not at 13.1 lb.). This, how- 


_— 


6. J. BE. Ensweiler, Thermodynamics, p. 301, 
McGraw-Hill Book Co., 1937. 
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wer, was too faint for photography. At 
9) Ib, a thin continuous stream is 
observed to leave the throat. No separa- 
jon into individual segments could be 
observed at 20 lb. pressure. 

At higher pressures the air stream 
pecomes more noticeable. Moreover, the 
higher the pressure the broader appears 
the picture of the air stream. Last but 
not least, with increased pressure the 
egments start to separate from each 
other more widely. The optical con- 
srast seems to inerease with increasing 
pressure. 

In consideration of the fact that the 
eitieal pressure would be 13.1 lb. per 
qin. gage reading, it may be stated, 
therefore, that the phenomena observed 
occur then tf the velocity of air within 
the throat is of the magnitude of the 
velocity of sound in air (1,100 ft. per 
ve.). To date, no flow patterns have 
been observed with this method at lower 
pressures and, therefore, at subsonic 
velocities of air. 

While the above method is particu- 
larly applicable to the examination of 
air streams of the magnitude of the 
velocity of sound in air, or higher such 
as oeeur in projectiles, airplane parts, 
ete, it may be extended into the range 
of lower velocity by increasing the dif- 
ferences in the refractive indices of the 
ar stream and the surrounding media. 
Such a change would occur if substan- 
tial temperature differences are exist- 
ing between the temperature of the jet 
and that of the surrounding air. 

Blowing of heated air (or of a dif- 
ferent gas) into a cool medium or, in- 
versely, the blowing of cool air in a 
heated medium, would offer facilities 
that should extend the method described 
into the range of lower pressurés and 
thus subsonie velocities. In order to 
make visible phenomena below sound 
velocity and also in order to bring about 
stronger refractive and absorptive prop- 
erties there may be used instead of air, 
48 such, suspensions of smoke and fog 
n air. This ineludes the use of oil 
vapors and discharges of explosives. 

In the critical examination of the 
above-given values, attention should be 
given to the faet that all formulas 
existing today are valid only for the 
velocity within the throat. They do not 
cover the velocity of gases after they 
have left the throat. 

Yet there must be a difference in the 
telative velocities of air after the jet 
leaves the throat. This is necessary in 
order to explain the fact that there is 
more separation of the segments the 
higher the pressure of air used. Also 
the stream of air gets wider. 

It should be noted in this connection 
that the gas densities are approximately 
‘qual to the inverse square of the flow 
‘elocity from small orifices. This was 
‘efinitely established by Buckingham 
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~ Bullet vs Air 
_ Air vs Bullet 

w= Bullet (or air) velocity 
SEE” Boo Velocity of sound 


























Fig. 11. Shockwave of a bullet. 
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Fig. 12. 


Air traveling past an object. 


and Edwards.” Based upon this law is 
the Bunsen method for determining the 
density of gases. It should be given 
consideration in the further develop- 
ment of the formulas employed. 

The above-found values, therefore, 
shall be considered merely as giving the 
order of magnitude of the velocity with 
which we are dealing. In this instance, 
both pressures being above the critical 
pressure, the velocity within the throat 
or orifice may fairly be assumed to be 
near the velocity of sound at the given 
set of conditions of pressure and tem- 
perature. The calculated values, which 
are theoretically identical and 1,023 ft. 
per sec. in both instances, are close 
enough to the 1,100 ft. per see. sound 
velocity for a first experimental and 
theoretical approach. 


Effect of Broader Nozzles 


In addition to photographs of com- 
paratively narrow air jets, as such, 
pictures were also taken of broader 
nozzles. In order to make the latter 
ones, high pressure tubing was pressed 
flat between the clamps of a mechanic’s 
vise. Studies of air streaming out from 
such a flat jet are seen in Figs. 6 and 7. 

Fig. 6 shows air escaping from this 
flat rubber tube at high pressure and 
thus velocity. And Fig. 7 depicts air 
flowing at low velocity out of the 
broader rubber hose and impinging 
upon a glass plate inclined towards the 
direction of the jet. 





7. Buckingham and Edwards, Bulletin of 
Tone of Standards, 15, 573, 1920. 





An airstream eseaping a circular 
nozzle, as seen from the side, is shown 
in Fig. 8. Here, it is interesting to ob- 
serve that the air stream hitting the 
plate is apparently of higher velocity 
than this part of the stream which 
leaves the plate. No serrations are vis- 
ible in this latter part while the sub- 
divisions in the first part, which is 
closely adjacent to the nozzle, are clearly 
visible. Air impinging upon glass 
plates develops interesting patterns 
upon these plates. These patterns are 
hardly visible in transmitted light but 
are noticeable in the projection of the 
plates upon the sereen with the optical 
arrangement referred to previously. 
There exists the possibility that steam 
or oil vapor may have been retained 
in the pressure reservoir and that thin 
deposits of oil films have been made 
upon the glass plate. 


Working Hypothesis for Optics 


The experimentally established neces- 
sity for either a geometrical or an 
optical point source of light and the 
general arrangements in question bring 
about the probability that the observa- 
tion of the phenomenon in question is 
essentially based upon differences in 
the refractive index within the space 
through which the cone of light has to 
pass previously to its falling upon the 
projection surface. 

Generally speaking, it seems permis- 
sable to assume that this phenomenon 
ean be observed only if the light comes 
from a point source whereby this point 
source can either be a geometrically ob- 
tained pinhole or an optically obtained 
concentration of a bundle of light into 
a smaller opening. This immediately 
impresses one with the similarity of 
this arrangement with the ones used in 
the study of interference phenomena. 

No changes in the color were ob- 
served, only black and white phenomena. 
Direct observation of interference phe- 
nomena seems, therefore, not to have 
taken place at the phenomena under 
discussion. There is, however, good 12a- 
son to assume a bending of the I’ght 
rays. The reasons for this are twofold: 

1. As can be seen clearly in Figs. 
3, 4, 6, 7, and 8, a duplicate contour 
of the jet is visible. 2. The corners of 
the serrations appear round. According 
to the refraction formula mentioned 
under the subsequent Fig. 12, there 
should be sharp corners within the pro- 
jection of the air jet, not round serra- 
tions. These differences against the theo- 
retical straight line could be explained 
by a bending phenomenon. 

In consideration of the fact that the 
density of the gas changes in the differ- 
ent parts of the jet, a refraction must 
take place in the different areas. It 
seems permissible to assume that air 

(Turn to page 326) 
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L-. a tough assignment—P-T Boat duty 
—and one that takes special qualifications. 


But that’s just why FORMED INSUROK, a 
thermosetting, fabric type sheet material, 
can do the job. In spite of its light weight, 
it has high impact strength to withstand the 
beatings which heavy seas give both ship 
and crew. And, for its station inside 
the refrigerator, as inner-door liners, 
INSUROK 7-700 has the additional quali- 
fications of low heat conductivity; resist- 
ance to corrosion, chemical action of food- 
stuffs, common cleaning compounds—and 


does not support fungus growth. 


Laminated INSUROK T-700 is particularly 
well adapted to war product production 
because it can be formed without requiring 
complicated, costly dies—can easily meet 
size and shape variations, revised specifi- 


cations, small run requirements. 


This or one of the many other grades of 
laminated or molded INSUROK may be the 


means of solving some of your war produc- 
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INSUROK ODORLESS 
BREAKER STRIP 


tion problems —or may fit into your post- 
war plans. Richardson Plasticians will be 
glad to help you determine which grade 


can best meet your requirements. 


The Richardson Company, Melrose Park y 
Ill.; Lockland, Ohio; New Brunswick, N. J.; Y 
Indianapolis, Ind. Sales Offices: 75 West St., 
New York City; G. M. Building, Detroit, Mich. 
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The ROHR TILTING Arc 


is typical of American ingenuity 
which is swinging the produc- 
tion balance further in favor of 
the Allies. It is just one of the 


many specially conceived de- - 


vices and methods by which 
Rohr Production Fighters speed 
their thousands of tasks to 
ready Rohr equipped planes for 
the war front. 


The Rohr Tilting Arc enables 
fewer men to turn out more 
work in /ess time and with less 
fatigue. It suspends heavy avia- 
tion motors in so delicate a 
balance that the pressure of a 
workman’s hand moves them 
to any position within a 90° 
arc. Its application to fields of 
final assembly and advanced 
base repair increases its win- 
the-war service immeasurably. © 


HELPING TO WRITE 
THE STORY OF TOMORROW 
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Photoprint Process 
Of Loft Layout Reproduction 


By FRANK B. MARSHALL, President, Photoprint Company 


Accurate transferral of master drawings in any quantity to any mate- 
rial is here accomplished by direct contact photographic reproduction, 
with no distortion of lines. Relatively low in cost, this method makes 
for great savings in time and labor, gives precise quantity tooling. 


 eateewntiage of mold loft layouts, 
drawings, and master boards with- 
out distortion of lines and with all data 
some faster 


means than the laborious, time-consum- 
ing “lifting off the floor’ by hand, has 
been a problem that has long challenged 





accurately transferred by 


i Fig. 1. 
the contact-printing reflection method employed in the Photoprint system of making line 


aireraft engineers. 
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Schematic diagram of (a) negative making, and (b) positive print making by 


Many methods have been devised 
most of them excellent for one or mor 
uses but definitely limited in scope of 
application beeause of high cost, pos. 
sibility of error, or tendency to distor. 
tion of lines. X-ray, photographic, 
and printing processes have been the 
basis of most of the methods develope; 
to date. 

A new method, based on the direet 0; 
contact-printing portion of the photo. 
graphic process, is now finding increas. 
ing uses by concerns in the aircraft anj 
component fields, including Consolidat. 
ed, Douglas, Interstate, Ryan, Brewster, 
Briggs, Fleetwings, General Motors, 
Goodyear, and Vought-Sikorsky. 

Known as the Photoprint process, it 
incorporates the Taber-Van Dusen meth- 
od of direct contact of the subject under 
pressure with the sensitized surface of 
the material upon which it is to be 
reproduced. The resulting reproduction 
is undistorted and includes all data 
exactly as it appeared on the original. 
Any desired quantity of duplicates (in- 
eluding left- and right-hand prints from 
the same original) can be made upon 
rigid sheets or blocks of metal, ply- 
wood, hard wood, plastic, or other ma- 
terial. 

Products of the process are full-scale 
line reproductions of any original, lay- 
out, drawing, template, ete., on sheets 













































































































































































































































































reproductions of loft layouts, drawings, templates, and other subjects. of any desired rigid material, or upon 
Leer oiesmcd abu bce eae tints Rie msi seme alen ibaa cakisiaien be eeeemeee BIB en evi nivawegatninss scsncetivns enti temwstcia negra aanesieneksiaae >| 
ee “5 Switch board->— 1 
y Switch boarad-A—— | 
ES “Paper * Positive:plate racks~, | 
eS = Adhe\\sive "P aCKS~. 
re sata drying|| racks : (daily use ) 
Negative Upright racks Capacity 
adap . tL. (capacity 120 negatives) \#bnegativesh 
“" ee cee Se Printing 
8 Daly on vse $68" table 
& Upright racks 
(capacity 120 negatives) Pi jaalta 
Upright 
racks s 8 
. Negative Making Room 4 
10's 280 Photoprinting Room " 
25°0"x 26°0 
Upright racks Upright 
wn S racks Crated L 
positive Ss 
ad _ plates i 
Glass ||| recovery 
. Tal\\nks ‘ Wash || Hypo Stop || Developer 
WU Upright tank tank tank tank 
: Gicage a7 and Light Trap racks 
RS 16-Oxk 
: n 
\ | 
Door 1 
Fig. 2. Typical arrangement of photoprinting department as used by 


several aircraft manufacturers. Several installations are much larger than this. 
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aper or linen for blueprinting. Being 
4 direct-contact reproduction, positive 
aecuracy is achieved and broadening of 
lines is eliminated. Dimensional stabil- 
ity of the original is preserved, the pos- 
sibility of human error avoided, and 
slow, expensive hand-copying is re- 
placed by a quick, inexpensive process. 

Supervisors ean be trained in the 


levised, ff operating technique in a comparatively 


Y more ff short time, and their assistants do not 
ope of & need to be highly skilled. 

t, pos. The process is photographic in that 
distor. § jt involves sensitized negative and posi- 


Taphie, 
en the 
veloped 


tive materials, exposure of these to 
light, and subsequent treatment in chem- 
ical baths to develop and fix the image. 
It differs from conventional photog- 
raphy in that no camera or lens is used. 
Instead, the negative is made by placing 
its emulsion side in direct contact with 
the surface of the original layout, tem- 
plate, or other subject, and passing light 


rect or 

photo- 
nereas- 
aft and 
solidat- 








Positive (sensitized 
metal sheet, plywood, etc.) 


rRubber mat 









Air exhaust hose ---- 


Vacuum blanket. 











== ‘Light box cover glass 


Glass negative’ 














Work 
pag Light box 
Fig. 3. Cross section of photoprint print- 


ing table, showing order in which negative 
and positive materials are placed over light 
box. 


This is reflection printing and is 
based upon the principle that light is 
absorbed by the dark surfaces (lines) 
and reflected by the light surfaces 
(background or field) of the subject. 
The positive print is made from the 
negative, the same as photographie con- 
tact prints are made from film negatives. 























(requiring very little strategic mate- 
rials and only ordinary earpentry), to 
provide a dark room arranged into three 
main departments. They are (1) Nega- 
tive making room, (2) Photoprinting 
room, (3) Drying room. In the negative 
making room are light-proof paper stor- 
age cabinets, a large table, adhesive dry- 
ing racks, glass-recovery tanks, and up- 
right racks for glass-plate storage. 
Across the center of the Photoprint de- 
partment are storage rooms and light 
trap on one side and upright drying 
room racks on the other (Fig. 2). 
Largest of the three sections is the 
Photoprinting room, recommended size 
of which is 25 ft. x 28 ft. for the aver- 
age volume of work to be done. In it 
is a large printing table with a light 
source below its center section, covered 
with a thick plate of diffusing glass 
(Fig. 3). A rubber mat, or vacuum 
blanket, is arranged so it can be un- 







































































































































































ewster, & through the negative (Fig. 1). Equipment required is easily built rolled to cover this printing table com- 
Motors, 
cess, it - eS . oe S e - e oy 3 
n meth. “ PHOTOPRINT PROCEDURE | 
t under __ followed £ es 
face of DOUGLAS AIRCRAFT CORPORATION 
to be 2 
duction 
ll data % 
viatiie ENGINEERS ORIGINAL 
rigms. SMALL-SCALE DRAWING 
tes (in- 
ts from 
e upon aL 
il, ply- LINES LAYOUT 
er ma- . (Source of All Information ) 
. VAN-DYKE REPRODUCTION 
ill-seale Full- Scale for Blueprinting 
al, lay- oe : Machine 
- sheets 2 MASTER LAYOUT 
r upon | (Working Source Information) 
PHOTOPRINT REPRODUCTION - 3 
dep ACTUAL WORKING PRINT “4 
JIG DRILL TEMPLATE Photoprint of Master Layout og 
Used to~ a 
aes Check All Holes on P.B.T. 
Punch and Form Blocks = 
| This saves the Master Layout | 
as an insurance protection, | 
PHOTOPRINT REPRODUCTION Also for major changes ” 
or 
: ASSEMBLY JIG 
> * 
N j 
PHOTOPRINT REPRODUCTION 
| . Directly on Plow Steel for PBT. 
1 . INTO 
Series of Photoprint Shots for 
MASTER PLASTER PATTERN PRODUCTION 
! PHOTOPRINT REPRODUCTION 
Made Directly on Dural for 
FORM - BLOCK 
| ; 4 
st 
Fig. 4. Chart showing various uses made of photoprints in 
tooling department of Douglas Aircraft Co.’s El Segundo plant. 
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Fig. 5. In photoprint process, silk screen 
is used to apply paper-adhering adhesive to 
glass negative, to coat positive material with 
light sensitive emulsion, and to cover posi- 
tive material with a smooth coat of paint 
of uniform thickness. (This photo and those 
in following six figures by Consolidated Air- 
craft Corp.) 


pletely during printing. A hose con- 
nected to a motor-driven pump removes 
air and creates a vacuum under the rub- 
ber blanket, thus putting great pressure 
on the negative and subject. 


Fig. 7. Sensitized paper is applied to adhesive-coated glass plate Fig. 8. Rubber vacuum blanket is then unrolled to cover pris 
in this manner, using a specia! mandrel which permits maintenance ing table. When air is exhausted, surfaces of negative and layou! 





An estimate based upon installations Fig. 6. Adhesive, sensitizing emulsion, o 


now in use puts the entire equipment “ paint are forced through silk screen onto 
cost at less than $3,000 and required surface to be coated with a rubber squeegee 


floor space at less than 1,700 sq. ft., for 


a 


department large enough to produce a sheet of sensitized translucent paper. 


all the Photoprints used by an average Adhering the paper to the glass is aj 
size plant. Some of the larger users, simple, speedy operation. Perfect ad 
however, have installed departments  hesion is secured through use of a clear 
costing several times that amount in adhesive which is not affected by water 
order to produce exceptionally large or the developing solutions and does not 


quantities of the prints. 


32 


allow the paper to shrink, stretch, or 
The negative plate is erystal glass shift. This negative is rigid, and it 
in. thick to which has been adhered produces an undistorted copy of the 


of even tension on paper roll. Complete adhesion and freedom are brought into closest contact under great pressure. This elimi: 


from wrinkles are essential. 
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nates distortion or broadening of lines. 


AVIATION, April, 3943 

























—_ 
~~ 








PESCO high capacity 
Air Pump, for suction 


and pressure, 


A Clipper spreads its wings for the stars and stripes. Over six continents ... across vast 
stretches of ocean, jungle and desert... vital war communications are streamlined. Every 
flight is an urgent mission that cannot fail. Performance of every part in the plane 


must be faultless. Our job here at home is to see that every part is a model of precision. 


In Aircraft Hydraulics, Fuel Pumps, — ©@agiigaaei> a 


Air Pumps, Related Accessories... 


PERFORMANCE POINTS TO @SCo FIRST 


DIVISION BORG-WARNER, CLEVELAND, OHIO 








When the alert sounds, there’s no time for fumbling 
with stubborn hooks and fasteners on a parachute har- 
ness. That's why Joyce hardware has been designed 
for streamlined efficiency. It’s only a matter of seconds 
to put on a parachute harness with Joyce fittings. 


AIRCHOX COMPANY, Division of 


MAKERS OF THE WORLD’S 


FINEST PARACHUTE 





Seconds are precious, lives are precious. That’s why 
leading parachute makers use Joyce fittings. They 
have learned to rely on the precision of every piece 
bearing the name of Joyce. And they have learned; 
too, that Joyce Aviation, Inc., always delivers on time! 


_ eee ae 


General Offices, 8 So. Michigan Ave., Chicago 
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wriginal in reverse—that is, white lines 
na black field. After use, the paper 
sremoved from the glass easily with 
solvent so the glass can be used re- 
peatedly. 

Any suitable or desired rigid material 
an be sensitized to form the positive 
plat When plywood is used, it is 
ist dipped in a waterproofing resin 
ath to protect it from the developing 
md washing solutions, then is, smoothly 
oated with flat white paint, squeegeed 
n through a silk screen, on the side 
to be sensitized. Metal sheets also are 
painted in this manner before sensitiz- 
ng. The white paint assures excellent 
tntrast with the black lines of the fin- 
shed Photoprint and provides a good, 
mooth surface for drawing with pen- 
il, ink, silver stylus, or scribe. The 
aint and emulsion of the Photoprint 
ines do not chip away or burn and dis- 
blor during cutting, punching, drilling, 
id bending operations. 

Procedure followed by Douglas Air- 
aft Co. (shown in chart form in Fig. 
t), indicates the many uses of Photo- 
mints in tooling. Photoprint repro- 
ictions of the master layout are made 
pon various material and from them 
fe produced the jig drill template, 
sembly jigs, master plaster patterns, 
form blocks, and piercing blanking tem- 
plates. While dural is shown as the 
material from which form blocks are 
made, other users of this process em- 
Ploy hard wood in many cases, 

A feature of the greatest importance 
im the Photoprint method of reprodue- 


Fig. 11. Finished negative is here shown 
Mer light box while a sheet of sensitized 
metal is laid upon it for making a positive 
Photoprint. In actual practice, this step is 


done with mly red (safe) light of dark 
Mom lighted, 
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Fig. 10. Removing exposed negative from developing tank. 
Both negative and positive photoprints are developed and washed 
in same manner as in ordinary photographic printing. 


9. Light box under photoprint table contains a multitude of 
nly spaced globes. Light is evenly diffused by a plate of ground 
ass set into table. Exposure is controlled by automatic timer. 
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Fig. 12. Here, Photoprint reproduction of a scribed template Fig. 13. Elements cut out of photoprints (except vertical 













is being cut out. Note that all data is reproduced on print. A locating stiffeners) are here being positioned on an over-all assem. 
special paint and emulsion which does not chip away, burn or dis- bly photoprint in preparation for building up a master plaster 
color in cutting is used to coat positive material. (This photo and pattern. This assures exact positioning and eliminates manual 
those in remaining eight figures by Douglas Aircraft Co.) layout. 
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Fig. 19 
original 
print, a 





Fig. 15. Photoprint on dural form block material 3 
used by Douglas Aircraft Co. Form blocks can also be 
wood or other material. Note that all data and hole location: 
are shown. 











photop 
form b 
lor a 
format 
itself ; 


Fig. 14. Building up master plaster pat- 
tern. Even scrape templates used to shape 
contours are made by cutting out photo- 
prints. 


tion is the ability to work directly from 
the master layout of the production 
tool. This saves many hours of work 
and eonserves much material. To as- 
sure the correctness of the production 
tools, an over-all reproduction of the 
master layout is made, and the pro- 
duction tools are checked against this 
Photoprint. This reproduction is 
known as the “actual working print”. 
Its use in the shop prevents damage to 
the original master layout and permits 
changes to be made on the latter. When 
changes are made in the original, the 
old working print is discarded and re- 
placed by a new reproduction. 
Reproduction of lines and data by 


Fig. 16. Cutting out form block. 
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Fig. 17. Form block cut out, ready for finishing and mounting 


of location pins. 
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Fig. 19. Checking finished form block against a Photoprint of 
original lines layout. This Photoprint is used as actual working 
print, and its use in shop prevents damage to original layout. 
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Fig. 18. Finishing a dural form block made from a Photoprinted 
block of metal. 


erial as 

$0 be photoprinting directly upon sensitized is insured. Also, both reproductions 

location frm block material eliminates the need shown and opposite reproductions can 
for a form block template, as all in- be made on form block material from a 
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formation appears on the form block _ single-hand original. 
itself and the correctness of the shape and data on the form block facilitates 


Having the image 


checking 


print, 


sine 


it 
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with 
the 


the 
two 





actual 


images 


placed in actual contact and 


working 
can be 


quickly 


compared, regardless of open or closed 


bevels. 


Fig. 20. Finished dural form block, ready for production run. 
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Back of the air victories which U.S. Army and 
Navy pilots are writing into history today have been 
long months of training and practice. First these 


pilots have to learn to fly. 


This is the job of Kinner Engines — the tough, unend- 


ing job that is teaching new men the feel of flying. 


Building engines that build confidence in the air 


has been Kinner’s job for eighteen years. And Kinner 


will be a good name to remember after Victory. 


KINNER MOTORS, INC. e GLENDALE, CALIFORNIA 
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»e WOT EXPENDABLE! 


Skinner Filters are at war with dirt, abrasives, 
sand, grime and other contaminants . . . those 
insidious Axis agents that sabotage vital oils 
and mechanized equipment. 

In 90 days, the Filter shown, pays for itself 
at 1/3 of operating capacity by restoring oil 
to its original cleanliness . . . and thus saves 
the Government 4950 gallons of Aviation 
Engine Oil plus shipping space, manpower, 
tires, storage, etc. 


—— Se eS 


A Skinner engineer will show you how he can prolong 
the life of your oils and other fluids. Write for a copy 


of our new catalog. 


SKINNER FILTERS ARE DEPENDABLE! 
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Design Considerations 
For Plywood Structures 


By L. J. MARHOEFER, 


Part IV ... Wings 


Chief Engineer, Vidal Research Corporation 


Advancing beyond primary considerations of weight saving, this 
cogent discussion of innovations in wing design gives attention to 
economy in both materials and labor . .. Fourth in the author's salient 
series on basic factors in the design of plywood aircraft structures. 





_ Feat the development of aircraft 
wing structure design from the time 
of Chanute to the present, it is appar- 
ent that the current system of rib-spar 
erills was fathered by Chanute and has 
subsequently been subjected to a series 
of refinements and modifications as ma- 
terials and wing sections have been 
improved. 

Originally a simple framework over 
which fabrie could be stretehed taut, it 
lent itself readily to design approxima- 
tions of accuracy equal to the then- 
current knowledge of aerodynamics and 
air forces, and it was relatively simple 
to construct when the final surface was 
fabrie, 

Necessity of more substantial covers 
has been dictated by our higher speeds, 
resulting in the use of metal and ply- 
Aerodynamic refinement 
has required the present smoothness 
and flush-rivetted joints, with a mini- 
mum of wrinkling and buekline during 
normal service operations. The study 


wood = skins. 


Fig. 1. 
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of buckling phenomena in metal sheet 
has led, in turn, to the use of closely 
spaced stringers and supporting ribs 
and has increased constructional diffi- 
culties. No disparagement of the in- 
genuity and eare of the designers is 
possible in view of the fact that while 
wing loadings vary from 6 to 35 lb. per 
sq. ft., the wing weights vary from 1.5 
to 3.5 lb. per sq. ft. The additional 
sare in design with increasing loading 
is obvious. 

Refinement of design has led to a 
practice, in metal structures, of using 
thin sheets with large numbers of small 
stiffeners. The resulting increased la- 
bor required for assembling becomes of 
increasing importance at times when 
manpower shortages plague the indus- 
try. In more normal times the in- 
creased use of aireraft dictates the ne- 
cessity of reducing the cost. 

Examining the detailed reasons for 
the cost of the rib-spar grill with metal 
or plywood cover, the following consid- 





First serious efforts toward wing design were metal structures consisting of single 
box type strength member with attached leading edge and trailing edge fairing pieces which 
incorporated chord-wise ribs. 


erations 
selves: 


immediately present then. 



















1. Number of different parts requir 
ing separate tools and manufacturing 
facilities. 

2. Close tolerances necessary on eael 
part in order to permit assembly. 

3. Cost of assembling grill system, 

4. Inaccessible joints necessary whey 
structure is closed with metal cover, 

5. Large numbers of rivets required, 

The above is by no means a complete 
list, but it illustrates the outstanding 


bars to the path toward reduced labor ° 
hours for an assembled wing. That at 
least examination of the possibilities of 
reduction is advisable is brought out- 
by the fact that labor per pound of 
material runs in the neighborhood of 5 
hr’ on modern aircraft as compared 
with automobiles at 0.17 hr./lb. Re " 
duction in any of the listed factors wil 
be promptly reflected in increased pro- F 
duction and lower labor requirements. ; 
) 
Simplified Molded Structures b 
Recognizing that major changes in : 


methods and arrangements are most 
readily accomplished — simultaneously 
with the introduction of new processes 
and materials, a sincere effort has been 
made not only to devise structural 
arrangements adapted to molded _ ply- 
wood but to develop simplified assen- 
blies. Some encouragement toward 
changing the structural arrangement: 
was afforded by the early wing struc 
ture tests, results of which were any- 
thing but cheering. The first seriou 
efforts toward wing design were guided 
by the then-popular metal structures, 
consisting of a single box type strength 
member with attached leading edge ant 
trailing edge fairing pieces which i- 
corporated chord-wise ribs (see Fig 
1). 

Each of the three pieces was molded 
into a portion of the structure with it 
frames, ribs, and stiffeners integral. The 
ribs themselves were molded and thes 
held together as an assembled unit by 
molding the wing skin into place. The 
beam portion of this wing was a plate 
stringer box combination with varyilg 
skin thickness, molded in attachmen! 
pads with a goodly amount of “bloo, 
sweat and tears.” When it got dow! 
to actual statie tests, some pause for re 
flection was occasioned, 
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Fig. 2. (left) Consideration was given to feasibility of using forward 
shear web as a leading edge, and wing at this stage of design was then hollow 
tube as shown. Fig. 2a. (right) designates the factors. 
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Fig. 3. Spreader ties compression flange to ten- Fig. 4. With biplane wing, forces were reduceable to 
sion flange and stabilizes compression side of shell against 
buckling locally or as a whole. Depicted are two mem- 
bers, one loaded in compression, other in tension. With out, stabilizing tie functioned satisfactorily. 
employment of link “C”, restraining force developed 
tends to hold member straight (see article). 








Fig. 5. Consideration of Dee-spar wing. All parts are 
subject to rational design, with exception of required 
bending strength and rigidity of skin about its span axis. 


Fig. 6. (right above) Spanwise section of wing 
with rear web cut at “A.” Fig. 6a. (right) Typical 
stabilizer construction on single form and molded 
complete with stiffeners and half leading edge. 














this system of a couple accompanied by a compressive 
force. Theory of existence of tension stress being borne 


-P tension 

















“~~~Cold glue joint---~ 











During this pause it was possible to 
Ww the matter in retrospect and to 
alize that no matter how simply parts 
ight he construeted, the number of 
‘ls made a definite and unavoidable 
ntribution to the cost of the” final 
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piece. It was also of note that joints 
and fittings could readily be as expens- 
ive as the parts being joined. 

Carried to its extreme of simplifica- 
tion, the least expensive wing structure 
would be a poured mat?rial permitted 


to solidify in a permanent mold in 
which all fittings are reduced to a mini- 
mum and those determined as unavoid- 
able held in position until the poured 
material solidified and anchored them in 
place. 
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Fig. 7. Early wing construction. Molded from for- 


ward flange to flap/aileron cut-off. 








Fig. 9. Here, outer shell, molded on an “inside” 


form, is complete in one operation. 


Fig. 8. Intermediate construction shown here is 
similar to that in Fig. 7, except that flanges are wide 
and molded to contour. 


Fig. 10. Aileron skeleton for fabric-covered 
Spacers replace web. 


edge. 


trailing 








Beam Web and Rib Functions 


But structural material at hand being 
mpourable and in addition too dense to 
permit use of a solid wing, we turned 
next to examination of the functions 
a the rib webs and spar webs with a 
view to their replacement or elimina- 
tion. Rib webs are installed to main- 
tam the surface contour, transmit the 
local air loads to the main structural 
members, and, redundantly, serve to re- 
sist the torsion. In a monocoque shell 
these webs perform the additional fune- 
tion of acting as support members, re- 
sisting the tendeney of the tension and 
compression flange material to draw 
together. 

Elimination of either the rib web or 
the beam webs offered a possible sim- 
plifieation not confined merely to the 
elimination of the parts themselves. The 
connection of the rib and beam webs 
presents a construction problem which 
adds in no small measure to the cost of 
the wing, and any feasible method of 
reducing or simplifying the crossing of 
'wo webs is in itself worthwhile. The 
forward spar web in a two-spar wing, 
when considered as a shear flow path, 
is redundant with the continuous nose 
shell. 

Having observed that for practical 
wings it was not normally feasible to 
‘onstruet a sufficiently thin web to 
achieve buckling throughout its length, 
‘onsideration was given to the feasibil- 
ly of using the forward shear web as 
aleading edge. The wing at this stage 
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of the design was then a hollow tube as 
shown in Fig. 2. 

It was possible to rationalize sizes 
for all parts, with the exception of the 
shell thickness necessary to resist local 
distortion due to local air loads and 
wing deflection. The latter load be- 
ing, in general, equal and opposite on 
the tension and compression sides of the 
shell, any spreader would serve the func- 
tion of providing a complete flow path. 
The problem of column buckling of 
the compression material was also an- 
swered by the spreader. 


Compression Flange Buckling 


Stabilization of the compression side 
of the shell against buckling locally or 
as a whole is provided by this same 
spreader. The certainty that tieing the 
compression flange to the tension flange 
would provide such stability has been 
proven by test and is rationalized on 
the following basis: 

Let us consider two members such as 
depicted in Fig. 3, the one loaded in 
compression and the other in tension. 
In order for the compression strut to 
fail as a edlumn it must displace from 
position “A” to position “B”. If the 
center of the two members are connect- 
ed by a link “C,” the tension strut will 
then experience a force tending to draw 
it from its normal position and a re- 
straining force will develop due to the 
tension loads “T” tending to hold the 
Evaluation of this 
mathematical 


member straight. 
restraining foree is a 


problem of some magnitude, since it is 
a function of the buckling flange. For- 
tunately, in the case under considera- 
tion if has not been of sufficient magni- 
tude to cause trouble and the design of 
the ties to carry the locally applied 
loads has provided sufficient strength 
for the buckling tie as well. 


Re the Biplane Wing 


A biplane wing eell constructed on 
this theory has provided evidence that 
this principal of stabilizing the eom- 
pression flange by tieing it to the ten- 
sion flange is true, even though only a 
differential compression exists on the 
two flanges. In this instance, due to 
the external brace wires, the loads on 
the portion of the wing shell in the bay 
were all of compression and bending 
type, with the bending moments of in- 
sufficient magnitude to produce result- 
ant tension stresses. It was possible to 
rationalize that the forces were reduce- 
able to a system (Fig. 4) consisting of 
a couple accompanied by a compres- 
sive force and that because of the exist- 
ence of the theoretical tension stress the 
stabilizing tie would function. This 
theory was borne out adequately, and, 
it must be confessed, surprisingly, by 
the first test of the cell. 

Shear Stress Computation 

Returning to the wing shell (Fig. 5) 
it is apparent that all parts are subject 
to rational design, with the exception 

(Turn to page 360) 
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Thin wood sections bonded 
in minutes with THERMEX! 


wood sections and assemblies. 





In the bonding of plywood and wood 
members, Thermex high frequency 
heating does a better job in a frac- 
tion of the time required by ordinary 


methods. 
The diagram above shows how 
bonding is accomplished uniformly 





and quickly with any thickness of non- 
conducting material. 


Consider the application of Thermex 
high frequency heating for faster and 
uniform bonding in fabricating your 


Why 
tie up your jigs, fixtures, dies, clamps 
and molds for hours waiting for glue 
to set when you can get bonding in 
minutes with Thermex? 


Find out how Thermex may solve 
your toughest production problems 
whether you are a builder of 
wood planes and gliders or 
a sub-contractor of assem- 
blies and sections. Write for 
illustrated Thermex booklet 
today! 
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ICTORIAL DRAWINGS and sketches em- 
ploying isometric, oblique, and per- 
pective projections have, generally, 
en found significantly superior to con- 
entional orthographically-projected en- 
ineering drawings when shape-descrip- 
in is sought. Essential shape and 
asie component parts of an object are 
evealed at a glance through these pic- 
orial presentations, and little or no 
raining is required to read them. Hence, 
he growing importance of perspective 
rojection. ‘ 

Having detailed the introductory 
rinciples and one-point perspective in 
art I of this series (page 118, Jan. 
A\viaTION) and two-point perspective 
neuding inclined vanishing points and 
eduetions and enlargements in Part 
(page 150, Mar. Aviation) we will 
ow consider three-point perspective 
nd the Bush Superposition Method. 
or details of Methods 1 and 2 and 
rineiples 1 and 2, dealt with in the 
dllowing explanations, see page 125, 
Part I, Jan. AvIaTion. 

To begin with, this three-point per- 
spective is that obtained when none 
t the three principal axes of the ob- 
ject is parallel to, or in, the PP, as in 
Fig. 14. There, as the right view in- 
dieates, PP makes an angle of 45 deg. 
with the GP upon which the box rests, 
with the vertical edge BF the nearest to 
P. As the auxiliary view over the 
night end view will show, the box has 
ben rotated in a plane parallel to the 
GP through an angle of 30 deg. for 
eenerality. 

The perspective obtained will be a 
bird's-eye view of the box, ie., the view 
a seen by the eye at SP, with CV be- 
ng somewhere near the center of the 
Petspective so that most of the sight 
és are within reasonable perpendi- 


ages 


before 


etallic 


— 


herme! 


*A book Engi i i i i 
, Engineering Sketching, is being 
"pared by Prof. Bush for early publication. 


108 AVIATION, April, 1943 








Part Iii 


By GEO RGE F. BUSH, Assistant Professor of Graphics, Princeton University 


increasingly favored on aircraft production lines, perspective engi- 
yeering illustrations are both supplementing and replacing ordinary 
ints—thus creating a wide demand for personnel trained to 
e these drawings. Third of a series on graphical projection, this 
cle details Bush Superposition three-point perspective. 


eularity with PP. Vertical lines will 
no longer show their perspective pro- 
jections vertical. Instead, they will 
converge, in the perspective view, to a 
DVP (down vanishing point). By Prin- 
ciple 2, the DVP of Fig. 14 is the point 
where a sight line, parallel to the ver- 
tical line-set, pierces PP. The two 
views of this piercing point give DVP 
in Fig. 14. The end view is at W where 
the line (SP)*P pierces P, and the 
front view is on the horizontal from W 
and directly under (SP*). 

As far as the actual perspeciive pro- 
jection is concerned, the type first to 
be used here in the explanation of this 
advanced, yet highly important, prob- 


Theory and Technique 
Of Perspective Projection’ 


lem of three-point perspective is ori- 
ginal with the author and represents 
a simplification over previous methods 
in points of time required and the num- 
ber of complete lines necessary. This 
is due largely to the faet, that the PP, 
in the top and end view, has been made 
an edge view. This, of course, requires 
a sloping HP and GP, since the angle 
between either of these two and the PP 
is, in this particular instance, 45 deg. 
If the GP and HP are kept horizontal 
and the PP made to slope at the re- 
quired angle, a second type of projee- 
tion obtains. The author’s second type, 
although involving a sloping PP, as in 
the former, conventional methods, will 
differ after that by another original 
contribution of the author’s in respect 
to the manner in which the piercing 
points, by the sight lines of PP, are 
obtained. 

When the object has numerous lines 
in its various parallel line-sets, a ecom- 
bination of Methods 1 and 2 may be 
advisable, although it must be empha- 
sized that the advantage of the eombina- 
tion over Method 1 is not great. For 
purposes of illustration, this combina- 
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Fig. 14. Three-point perspective (front edge behind pic- 
ture plane) by Methods 1 and 2 (both Type 1) bird’s-eye view. 
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Figs. 15a (left) and 15b (right). Three-point perspective (front edge behind pic- 
ture plane) now of Type 2 and working into the superposition method, bird’s-eye view. 


tion of Methods 1 and 2 will be used 
here. 

Referring to Fig. 14, the location of 
SP in the top and end views is assumed 
and PP shows in all views as an edge, 
i.e., it is perpendicular to the plane 
of the paper. Obviously, GP and HP, 
which are parallel planes, will slope up 
and right in the end view and their in- 
tersections with PP will be the lines 
GL and HL, respectively. The inter- 
section of the plane 7, contaiming the 
top of the box, with PP gives the line 
T. This is the line in PP from which 
the horizontal lines in the top of the 
box, containing lines like AB, will be 
drawn in perspective to either the LVP 
or RVP, as for M (LIP). Perspective 
of corresponding lines in the bottom 
of the box will be drawn from GL. The 
determination of LVP and RVP, by the 
author’s type of projection, is obvious 
and represents no new procedure as 
would be occasioned by use of previous 


Fig. 16. Three-point perspective 


(front edge behind picture 
plane) by Methods 1 and 2 (both Type 1) worm’s-eye view. 


conventional methods. Outlining the 
complete projection : 

1. Locate LVP, RVP, and DVP, as 
shown. 

2. Locate the perspective containing 
AB, i... M(LVP), as shown. 

3. Locate A” on M(LVP) by using 
the vertical from , which was found 
as the piercing point of PP by the sight 
line (SP)"A. Check this location of 
A" by using the end view and Method 
1. Similarly, locate B’, 

4. Draw A°RVP and B’RVP. 

5. Find C” on B’RVP by using a line 
from Q, which was found as the piere- 
ing point of PP by the sight line 
(SP)"C. 

6. D® is where line C’(LVP) inter- 
sects the line A*(RVP). (Check this 
location with Method 1 or 2.) 

7. Find F'” by Method 1. 
see that it lies on B’(DVP). 

8. G" is the line of intersection of 
line F"(RVP) and C*(DVP). 


Check to 


9, Remaining points can now easil 
be located and the complete bird’s-ey 
picture determined. 

Notice in the above outline of proc 
dure for Type 1 how the basic starting 
points for the various important phas 
of the perspective development, point 
like A” and E”, were really found }y 
Method 1, and from these points hoy 
the VP’s were checked, if not locate 

Methods 1 and 2 are again combined 
in Fig. 15a, but the perspective pro 
jection is now of Type 2, since the PP 
is sloping at 45 deg. in the end vier 
and GP and HP are the _horizonts 
edge views. All other conditions, like 
the location of SP, are the same, as i 
Fig. 14. The outline of the procedure 
by which Fig. 15a is obtained, is # 
follows : 

1. Locate the top views of the objec 
SP, HL, ete., using end view inform 
tion when necessary. 


2. Draw (HL)” at 45 deg. to PP from 


Fig. 17. Three-point perspective (front edge behind _pictut 
plane) by superposition method, worm’s-eye view. 






































RVP 





AVIATION, April, 1% 


ep 


g 


Teak oy 


a * okt 





tr 





ee 
a eeeeeetiietiae tee ee 





THE 












easly 


d’s-ey4 


proce 
tartin: 
phase 
point 
nd jy 
s hoy 
ocated 
nbine 
> pr 
he PP 
view 
zontal 
s, like 


: ig 4 7 hat ae 1 * tad rs’ > pee a . &.. $ 

aS 4 a phn Fol Po, . legs myer a * fe re ee s oa 

as I. “a = = ‘ 4 > (Pat Oth Ap la Se fas aghieity 8 2 ; ‘ Se iMag Pk, = 
“< ‘ nae oO SM . . ** Oo s we sient od rf . SS Ae ee .™ 


pre 
ion: 2 














edure) 
is a 


rb ject, 

orm 

fro 

Miou can now convert to SPEED NUTS This provides a more abundant source of 

cur eet your production schedules approved self-locking nuts to relieve the 
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Fig. 18. Common perspective (worm’s-eye view) of wing-tip mechanism of Consolidated 


PBY flying boat, by Method 1, Type 2. 


the point where a horizontal through 
(SP)" pierces PP. Also locate and 
draw DD and GL. 

3. Locate LVP, RVP, and DVP. For 
example, (LVP)" is on (HL)* at a 
point where a horizontal sight line from 
(SP)", parallel to AB, pierces PP. 
(LVP)* is directly below on (HL)*. 
RVP is found through a line from 
(SP)* parallel to CD; DVP through a 


vertical line from SP, parallel to, say, 
BF. 

4. Find A* by Method 1, ie., from 
the points in the top and end views 
where sight lines to A pierce PP. For 
example, in the end view, this is (A’)*, 
which is also on (SP)"A* (top view). 
To find (A’)", first lay off (SP)* 
(A’’)® from (SP)* along (SP)"Q to 
obtain (4’’)"; second, a line parallel 
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Fig. 19. Common perspective (worm’s-eye view) of wing-tip mechanism of Consolidated 
PBY flying boat by Bush Superposition Method. 
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to (HL)™ from (A”)™  inters 
(SP)™A™ at (A’)"; third, a line fp 
(A’)" perpendicular to (HL)", in 
sects a line from (A’)", perpendie 
to PP, at A”. 

5. By using step 4, other points, 
necessary, can be located by Method 
Method 2 may be combined with Meth 
od 1 to find the complete perspeetiy 
shown. 

In three-point perspective, Type 9 
as illustrated by this Fig. 15a, the to 
view of the object is not in its norm 
position relative to the end view, as 
normally is on an engineering draw 
ing using orthographic projection. J 
draw the perspective from such a no 
mal engineering drawing, a piece g 
tracing paper or cloth may be laid ove 
superposed, on the drawing and the toy 
view of enough of the points, whe 
the sight lines pierce PP, may be ob 
tained on the paper as in the abo 
procedure, and as indicated in Fig, 15} 
The tracing paper is then moved oy 
the drawing so that its (HL) mateche 
(HL)? loeated previously on the dra 
ing by laying out, on its end view, PP 
(SP)*, ete. 

In this matching process, it is wel 
to remember not to have the eventua 
perspective overlapping the end vie 
even in part. Note that distances lik 
(SP )*(A’")® may all be laid off at om 
time along a paper straight edge, th 
all laid off at one time along the lin 
(SP )"Q, as for A, B, C, and D in Fig 
15b, so that by horizontal projectio 
the points like (A’)” may be located 
all at one time. With the tracing pap 
in this new position, the procedure is 
the same as that outlined above for, and 
as indicated in, Fig. 15a. 


With this procedure, orthographie 
engineering drawings may be _ used 


without spoiling them, to obtain eve 
the most general common perspective 
on a piece of tracing paper or tracing 
cloth. It affords the means of an ar 
tistie accomplishment to those with 2 
“artistic ability”. An important 
factor now finds immediate and 
expression. on a rational, exact, al 
technical basis. Those who previous 
could not “get a good likeness” will no 
be able to get the exact likeness, & 
enough basic points to simulate an exaé 
likeness, by the above methods. 
Comparison of the various method 
and types discussed will indicate that@ 
combination of Method 1 and 2, Typ 
2, and the superposition method of f 
author’s, is in general the best meth 
for obtaining a three-point perspeeti 
from conventional engineering drawilg 
using orthographie projection. Althoug 
Type 1 involves a simple method f 
locating the PP piercing points, 
top view of the object must be redra¥ 
in an inclined position, Type 2 
(Turn to page 368) 
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viation men focus attention of 
eir automotive allies on air- 
aft production, plane testing, 
nd engine construction and op- 
ration. Mac Short, of Vega, 
arts his term as new president. 


Army member of SAE's aeronautical board, Col. Dave 
Lengle, chats with Past Pres. Arthur Nutt (left), vice-presi- 
dent and chief of engineering of Wright Aeronautical Corp., 











AS THE UNITED automobile and avia- 
tion industries continued to pour 
ut planes and parts around the clock, 
ither evidence of the ‘strength and 
purpose of the alliance between men 
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ol. T. B. Holliday presents his analysis of 


ne a se . . 
comparative efficiency of electric and hy- 
raulic systems 
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Report of Séth SAE Meeting 


in these onee-separated fields was pro- 
vided by the 38th Annual Meeting of 
the Society of Automotive Engineers, 
held this year in Detroit. 

As previously reported, the new pres- 
ident elected for the ensuing year is 
Mae Short, veteran of the last war’s 
U. S. Army air service, former Massa- 
chusetts Institute of Technology in- 
structor, organizer of the Vega Aireraft 
Corp. in 1937, and vice-president in 
charge of engineering of the Lockheed 
Vega combination which produced the 
Hudson bomber. He is the first plane 


builder ever to direct SAE. 
Besides Mr. Short, other aviation 
men elected vice-presidents were John 


Mac Short of Vega, society’s newly elected president, and his 
predecessor, Arthur W. Herrington, chairman of Marmon- 
Herrington and a director of Consolidated Aircraft. 





MANUFACTURING SECTION 





G. Lee (United Aireraft Corp.) to direet 
the aireraft division and S. K. Hoff- 
man (Aviation Corp.) chairman of the 
aircraft engine section. 

In his inaugural address the new 
president reminded his fellow mem- 
bers that the cooperation which has 
multiplied aireraft production should 
not be allowed to breed fears of post- 
war competition. “In the main I think 
the airplane companies will continue 
to produce planes, and the automobile 
companies will make ears,” he said. 
“Each will stick to the work in which 
he was initially successful.” 

The 1,000 engineers who heard this 

(Turn to page 394) 





In his home city, E. W. Austin (left), chairman of the SAE Detroit section, plays host to 
George T. Mason, president of Nash-Kelvinator Corp., and Carl Breer, executive engineer of 


Chrysler Corp. 








@ Too bad for you, Tojo. You thought it couldn't 
be done. You guessed wrong. You forgot to 
reckon with the speed and adaptability of Ameri. 
can industry to pitch in and supply our fighting 
men with equipment far superior to that of yours. 


Here at The National Bronze & Aluminum Foundry 
Co., just one of the many thousand companies, 
producing for United Nations’ Victory, special 
care is taken to see to it that every casting is of top- 
notch quality. Take this illustration for instance, 
it shows a casting going through rigid X-ray 
inspection. And when X-ray inspection is neces. 
sary, it receives the same minute care taken in all 
other operations in the production of National 
Sand and Permanent Mold Aluminum Castings. 


Bye-bye, Tojo! 
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BUY MORE WAR BONDS AND STAMPS! 


ALUMINUM 


MAKERS OF QUALITY SAND AND PERMANENT MOLD ALUMINUM CAS!!! 

































Observe flow of water 
from compressor 
jacket lines before 
starting compressor 


Fig. 2. Cooling 
water discharge. 


N THE CARE of the units of a com- 
pressed air system—compressor, air 
ines, intercooler, aftercooler, and re- 
eiver—certain fundamental precautions 
ust be observed for efficient results and 
g life of the equipment. 

When starting a new compressor, or 
lé which has not been in use for a 
me, see that the crankease is thoroughly 
ined of grit and foreign material and 
mat it is filled to the proper level with 
Cylinder lubrieators should be clean 
I filled with oil suited to cylinder 
mi¢ation. Never use kerosene, gaso- 
» Or other volatile petroleums, to 
pean valves and cylinders. They have 
aused explosions on subsequent opera- 
bn of the compressor. Their use should 
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covered here by a member of the Institute will 
help you get more out of your compressors. 
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- -Pull up gland gradually 
\ @fter compressor has warmed 
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Compressors of all types have such an important ; Ns zg 
part in all industry today that the WPB has ~ | Examine water jackets and 
allocated their purchase and production. Points L Se eo ee . 


—Soak stuffing box packing thoroughly with oil 


Fig. 1. Cross section of compressor cylinder and jeckets. 


be prohibited. In cleaning, be careful of 
lint deposits which may clog oil lines. 
Above all, make certain that the intake 
line has been blown out and thoroughly 
cleaned of dirt, welding shot, scale, and 
grit. Many new compressors have had 
their valves and cylinder walls badly 
damaged by sucking in such material. 
To make sure that all parts are clear 
before starting, the machine should be 
turned over a few times by hand. If 
the source of power is steam, drains on 
steam cylinder and steam pipe above 
throttle must be opened to clear the con- 








should be opened slightly to heat eylin- 
der. After this, it may be opened enough 
to turn over the compressor slowly. With 
single crank type, it will be necessary to 
bar it over beyond dead center. 

Careful check of bearings and oil sup- 
ply is required during first few hours. 
It is good practice to run in a new 
machine with compressor valves removed 
to allow breaking in under no load. 
After several hours operation they may 
be replaced, making sure the jam screws 
hold the valves securely seated. Pressure 
should be built up slowly. 

















densation. Power should be turned on Stuffing box packing needs thorough 
gradually. With steam, the throttle oil saturation. If soft packing is used, 
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Fig. 3. Compressor and power units. 
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Keep cooling water temperature 
near that of intake air or gas 
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while having that in mind 


Fig. 4. Cross section of compressor cylinder. 


soaking in oil over night is advised. The clean water jackets at frequent intervals ciency. 
packing nut should never be too tight (Fig. 1). Their condition is a good in- 
on starting, for this may score the piston dex of the suitability of water used. 
rod. After compressor has warmed up, Heavy deposits of hard seale forme an 
the packing should be tightened just insulation which réduces 


enough to prevent blow-by along 
the rod (see Fig. 1). 





Fig. 6. Sectional view of aftercooler. 








Jackets may be cleaned by 4 
pressure jet for silt and soft deposits, or 
by dilute acid (10 percent hydrochlore 
or muriatic) for hard seale. This can be 
cooling efti- foreed through jackets with a small eir- 
culating pump, or run through 
from a container placed above 





the eylinders. It is important 


















































The cooling system should be 
: . OIL FEED RATE TABLE vadia ee eee 
checked for leaks before start- Oil Feed to neutralize acid in the jackets 
' ‘acket line . Piston Swept Surface per Cylinder with an alkali after cleaning to 
ing, and the jacket lines = —_ Displacement per Cylinder, Drops *Pints eras ' 
nected that water tlow is visi- onal per Png Square Feet er per prevent damage. 

n . : iameter cfm. per Minute Minute 10 Hr. antes 1 atace 
ble, either into an open funnel Upto 6’ Upto 65 Upto 5002d.in3m. .05 In the Kaige en — 
: 2 ischarge ‘io oD 6” to 8’ 65 to 125 500 to 750 1 075 eompressors, disturbance of nor 
it the discharge (Fig. oF ae 8" to 10° 125to 225 750to1,1004d.in3m. .10 ’ ens 
through pressure glasses in a 10” to 12” 225 to 350 1,100 to1,500 1-2 132 mal intercooler pressure 1s ole 

TP GOL 12” to 15" 350 to 600 1,500to2,000 2-3 188 wee eee ee . 
closed system. Circulating water 15" to 18" 600 to 1,000 2'000to2.600 3-4 262 = first — ations of trot 
lines require drains ;: so = 18” to 24”, —- 1,000 to 1,800 2,600 to 3,600 4-5 338 e. intercooler pressure Ise 
ines require dr uns at their low 24” to30" 1.800 to31000 3/600 to4.800 5-6 ‘412 thy “th 
est points, both for cold weather 30” to 36" 3,000 to 4.500 4,800t06,000 6-8 525 ther? is something wrong in tle 

: 36” to42" 4,500 to 6,500 6,000 to7.5 -10 .675 . ol eae ‘linder. such 2 
protection during shut-down and 42” to 48" 6.300 to 9000 a ‘aa RG - "B05 high pressure eylinder, such 3 
for cleaning and _ flushine. <aoeee in last column are based upon 8,000 drops per pint at leaking or broken intake valve 

° . re ¢o deg. > ° A ° ‘2 

It is essential to examine and or defective piston rings. If i 
tereooler pressure falls belo¥ 
normal, trouble may be looked 

r 4 for in the low pressure eylinder. Sud 
Air to j a defee — ; -idenced Dy 

: a defect may also be evidenced 2 

receiver ------* > Shut-off , y als ; we 

overheating of either discharge or intake 

Air \ valves. If valve covers are unusual} 

> ‘ . . . salves 

intake Test hot, it means leakage either in the vali? 

satety valve , - ‘ . asket betwee! ; 
regularly : or through a blow n out gasket bet WN 
valve and cylinder. Particular ©” 
| should be taken to prevent loose valve 
Ps . . ak. 
: since very slight play ean cause break 
Air es ‘ . ae te 
outlet : age of valve seat, dropping parts im ™ 
. evlinder and causing serious damage. es 
Se Air from On the subject of lubrication, first 6” 
_ Drain air re- compressor a ase ‘oot yret 
ceiver daily. sult specifications of the manufacture’ 
tras ar lg Aways place safety valve as shown As many as three types of oil may ™ 
5 if shut-off valve is located between sas sy . it 
> » * 5 . *, rs "AR ae Pp pres? 
;‘ drain several times daily compressor and receiver required by a reciprocating comp ne 
—one type for the compressor evlint enn 
another for the driving gear, a th” 
Fig. 7. Receiver fittings. Fig. 8. Safety and shut-off valve. (Turn to page 389) 
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Lockheed Aircraft Photo 


ai 2 needs its tail surfaces— 


its small electric motors are essential too! 


Electric accessory motors are almost as important 
to today’s military aircraft as tail surfaces or land- 
ing gear. For example, Bodine aircraft motors are 
widely used in modern bombers to operate de-icers, 
anti-icers, trim tabs, fuel pumps, transfer pumps, 
propeller featherers, and many other accessories. 


These reliable motors are built to Air Corps 
specifications, and meet or exceed requirements for 
light weight, dependability, and quality construc- 
tion. Armatures are dynamically balanced to 
eliminate vibration and wear. Commutator leads 
are swaged, in addition to being soldered with high 

melting point solder. This extra care in manufac- 
aes ho ture makes Bodine motors. extremely reliable in 
motors — 1/5 to 1/200 hp. operation. Why not ask Bodine engineers to specify 
the correct motor for your needs? 










Bodine Has Been Supplying Industry With High Quality Fractional Horsepower Motors Since 1905 
Bodine Electric Company, 2274 W. Ohio Street, Chicago, Illinois 
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- SUPERIOR PLANES FOR SUPERIOR PILOTS 
—— Et ViekeRt UVOROMOTIVE CONTROLS 


America’s rapid rise in air power involves two fundamental 
factors—better planes and better pilots. The superiority of 
our pilots is assured by the careful training each pilot 
receives. It is proved by the glorious records of battles 


all over the world. 


The superior pilot deserves a superior plane—and America 
is giving it to him. In the engineering department . . . in the 


laboratory ...in parts manufacturing ...on the production 


line ... there is a continual effective drive for improvement. 


Vickers Hydromotive Controls play. an important part in 
giving American pilots superior planes. These high pressure 
hydraulic controls are admirably suited to air needs. They 


Engineers and Builders of Oil 


182 





are sturdy, dependable, insensitive to shock and vibration. 
yet light in weight. They are instantly responsive, accurate. 


and easily adjusted. 


You will find Vickers Hydromotive Controls on many wat 


planes . .. also on many machines used to build war planes. 








ICKER 


Incorporated 


1462 BAKMAN BLVD., DETROIT, MICHIGAN | 
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Hydraulic Equipment Since 192i 
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Assembly break-down and detail drawing of landing gear construc- 
tion on Aeronca TG-5 Training Glider, which was developed in nine 
days from the standard Aeronca “Defender” plane. Note that fuselage 
fittings for glider version are same as those utilized in power plane. 
Removal of propeller permits use of short landing gear strut, which brings 
fuselage close to ground in keeping with conventional glider practice. 
(For details on nose section design, see AVIATION’s Sketch Book for 
Oct., 1942.) 
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Forepart of the Boeing B-17F dorsal fin, which imparts much 
of the Flying Fortress’ stability at high altitudes, is designed for 
quantity production as well as strength. Longitudinal stringers 
are first attached to the vertical ribs, then aluminum alloy skin 
is riveted in place to complete this section of the fin. 
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.... 1S TOUGH ON HOSE LINE 


EROQUIP has met the low temperature chal- 

lenge. First, in the factory, then in the field. In 

our own laboratory, we researched this problem at 
temperatures as low as —70° F. 


At (censored), combat planes were grounded for 
winterization. Aeroquip met this sub-zero challenge 
with new Aeroquip low-temperature hose and Aero- 
quip detachable hose fittings. Planes were fitted 
with new hose lines tailored on the spot—a fast, 





HOSE 


SPECIFY 


\ FROOUIP 













emergency field service which sent them back in‘: 
fighting service without delay. 


Aeroquip detachable hose fittings simplify field 
base replacements by reducing the thousands ¢ 
combinations of sizes and lengths of hose lines to 
dozens of fittings and sizes of hose. These detach: 
able hose fittings are instantly re-usable with new 
Aeroquip hose for hose line repairs. These are figh: 
ing advantages for our air forces. 


LINES 





SELF SEALING 


COUPLINGS 


Southwestern Representative— 


James A. Hughes, 
Love Field, 








West Coast Office— 


1709 West Eighth St., 
Los Angeles, Calif. 


Eastern Representative—- 
J. Henry Reisner, 
Hagerstown, Md. 


Canadian Representative— 
Prenco Progress & Engineering Co 
7274 Stafford St., 

Dallas, Texas Toronto, Canada 
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SAVE FUEL WITH GUIBERSON LIGHT WEIGHT DIESEL 


POWER 





AMERICA'S ONLY 
RADIAL AIR-COOLED 
DIESEL ENGINE 


c * 










IN TANKS © IN PLANES © IN SHIPS 


The Guiberson with its amazingly simplified and efficient injection system uses 
only 26.2% as much fuel per hour as a gasoline engine of equivalent power. 
And every pound of fuel, although it costs only a fraction as much as high 
octane gasoline, gives 50% more power! 


In planes, in tanks, and in light ships the extra power and extra range pet 
pound of fuel of the Guiberson can spell the difference between reaching an 
objective or failure to complete a mission. For low-cost, dependable operation 
without fire hazard or radio interference, it’s the Guiberson—America’s only 
radial air-cooled diesel engine. 





GUIBERSON DIESEL ENGINE COMPANY 
DALLAS, TEXAS 


THE GUIBERSON CORPORATION 
AIRCRAFT AND HEATER DIVISION 
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OF DESIGN DETAIL 
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Radiater 


Above, diagrammatic layout of two-stage 
supercharger as installed in Rolls-Royce 
Merlin 61 engine, power plant of the new 
Spitfire IX high altitude fighter, said to 
maintain desired pressure up to 40,000 ft., 
where charge is compressed to six times 
surrounding atmosphere pressure, giving 
twice the power of original Merlin III. This 
two-speed supercharger has two rotors 
driven on a common shaft, and_ utilizes 
liquid cooled intercooler mounted in induc- 
tion system between second stage of super- 
charging and rear of cylinder blocks. 





‘Increased weight of | “ 
mixture in cylinders 7 
due to two stage—“ 
supercharger and 
intercooser 
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The Bristol hydraulically operated 


turret, re-drawn by courtesy of Commercial Aviation, 
uses a system developed concurrently with hydraulic 
systems used for retractable landing gear, flaps, etc. 
The “heart” of the unit is a three-stage pump giving 
pressures up to 1,500 psi, with a flow of six gal. per 
min. at normal engine speeds. This high pressure per- 
mits cutting down the sizes of pipes, fittings, rams, etc., 


thus reducing total weight. Over-all 


is reduced by synchronizing movement of the gunner’s 
seat with the guns. A “secondary” movement of the gun- 
column, which can be made independently, makes it 
possible to enlarge the field of fire to cover areas not 


reached by normal rotation, 
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size of the- turret 
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Poison ...and antidote 


Fach weapon in war has its match, 
or foil. 


Sub and blimp. Tank and tank- 
buster. Minelayer and minesweeper. 
Aircraft and A. A. gun. 


Yet they all have one thing in com- 
mon. Being mobile mechanisms, they 
operate with revolving shafts and 
gears that turn on avtt-friction bear- 
ings. Without such bearings there 


3158 


could be no ease of movement, no 
“fluid” flow of power, no sustained 
performance. Friction would freeze 
motion. 


And since “nothing rolls like a 
ball,” engineers use New Departure 
ball bearings for thousands of instal- 
lations ranging from tiny precision 
instruments to the transmissions of 
mighty tanks—as well as for the 
machines that make them, 


OFFICIAL U. 8 NAVY PHOTOGRAPH FROM HAROLD M. LAMBERT 


New Departure is making bearings 
by the millions. In fact New Depar- 
ture has a major responsibility i 
the whole ball bearing war produc- 
tion program. 
And we are looking forward to the @ 
day when these ball bearings win 
again be available for peacetime pur 
poses in even higher quality because of 
the lessons of wartime production. 


New D, 
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 Mireraft Steel Tubing 


Standard Sizes and Purchasing Instructions 


UBE MILLS have made a thorough study, for 
T quite a period of time, of the various tube 
sizes which they have been asked to make. As a 
result of this study, it was found that the most 


common sizes are limited to 205, including tubes 
up to and ineluding 3” diameter. Users should 
make every attempt to order aircraft tubing ac- 
cording to the tables of standard sizes, attached. 












































TABLE OF STANDARD SIZES FOR AIRCRAFT TUBING 
Wall Outside Diameter in Inches 
Inches ——__—_—_—_——. ———___—— - - aE PRP Ea a ——$_$____. 
m1 M wel %| wel S| we MK LOH OL CLAM (AM 119% [094 1156 11% [1% | 2 12K 1 2%12% 1 3 
| ALLOY SEAMLESS AIRCRAFT TUBING (not stainless) 
x ao £52 a ee es oe : ie a aan om 
028 * * * * * * + * | * * * | 
"035 * * » ie | ae . * * | * * * * * * . x * 
049 | * | * * x | * | # * * * 1s * * * *|* * * * * } 
058 | * ~ ~ x * ” * | * * * * * | * . * * * * 
065 | * * * * * . * . * * * * * * * * * . * ge wa 
083 | * * * * * * * * * * * * * * * . x | * 
095 | * * * * * * * * * * * * * . * * * * * * x 
120 | | | * * * * * * * * * * * * * * * * * * 
125 | | * * * * * * * * * 7 * * » * * * * * 
.156 | } | * * * * * x * . * * * * * * * * 
188 | | * * * * * * * * * * * * * * . * 
_250 * * * ” . * | * * * . * * 
X4130 WELDED AIRCRAFT TUBING 
| —_—_——— —— - - — ; r — 
.028 | x x s | a7 8 | x | | 
035 | ee x x x a 242 x = 3 x x 
.042 ee x x x x | x 
-049 | =: bya x x x Ei. = tS x | x x x x | 
058 | j | x x x > a ee ae te x | x x x x | 
065 | | | 2 x x a x 2) = x x x 








Aircraft Tubing Purchasing Instructions 


In an effort to facilitate the placing of orders 
for steel tubing (welded and seamless) used in 
connection with the manufacture of aireraft and 
to help eliminate delays due to lack of sufficient 
information, the following should be carefully 
studied and the applicable data made a part of 
every order: 


(a) Size must be indicated by only two dimen- 


sions (O.D. or LD. and wall or O.D. and 
I.D.) Standard sizes of aireraft tubing 
should be ordered whenever possible. See 


attached lists of tubing industry standardized 
sizes. 

(b) Grade (steel analysis and temper). 

(c) Specify random lengths wherever. possible. 
Also state finished part length. This may 
enable the mill to ship tubes which might 
otherwise be rejected because of length va- 
riation. 

(d) Furnish drawing of finished part when tubes 
are to be machined on O.D. or I.D. or both. 
If drawing is not available, state finished 
dimensions after machining. In specifying 
the rough tube size, eccentricity, decarburiza- 
tion, and the sequence of machining opera- 
tions must be considered. 

(e) When tubes are to be deformed (bent) or 
otherwise specially treated, furnish the mill 


—" 
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with full information so that correct temper 
will be supplied. 

(f) Stipulate government (A-N) or AMS speci- 
fications wherever possible, and do not make 
“commercial” references because they may 
be misleading. Where AN OR AMS specifi- 
cations do not cover requirements adequately, 
tubing manufacturer's standards, as outlined 
in American Iron & Steel Institute’s Steel 
Products Manual, Section 18, will apply. 

(g) Following data are to be indieated and 
grouped together on every purchase order. 

Preference rating 

Contract number 

Group classification (see general prefer- 
ence order M-21), 

Identifying S-U number (Scheduling Unit 
Form 18). 

Statement that delivery requested is not 
in anticipation of actual requirements. 

(h) Indicate destination and routing of material. 

(i) Indieate whether or not government inspee- 
tion is required and at which point this in- 
spection will take place. 

(j) Specify number of invoices and test reports. 

(k) On welded tubing, specify inside flash eon- 
dition if this is not covered in the particular 
specification to which the material is ordered. 
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In the grim air battles America’s fighting and 
bombing planes are waging on battlefronts 
the world over, life and death, victory or de- 
feat depends on every plane’s instant re- 
sponse to the will of its pilot. Yet these 
planes do act onimpulse—electrical impulse. 


That’s why the 
complicated system 
of wires controlling 
ignition, power, 

ea lighting and instru- 
F ment installations 
must be—and has 
been—precision- 
engineered. 


Aute-Lite supplies its famous Steelductor 
Cable for the high tension ignition wires 
of many of our nation’s ‘‘war birds.’’ And 
Auto-Lite research has also developed a 
variety of low tension cables that meet 
every Army-Navy specification. In fact, 
they offer definite advantages in greatly 
improved resistance to abrasion. 


Every type of wire and cable manufac- 
tured by Auto-Lite for modern aviation 
meets the rigid demands of this exacting 
industry. We have had numerous requests 
for Form No. 666, covering Steelductor 
Cable, and Form No. 838 on Low Tension 
Cable. Write for your copies today. 


THE ELECTRIC AUTO-LITE COMPANY 
PORT HURON, MICH, + Wire Division » SARNIA, ONTARIO 








AUTO- LITE WIRE*‘CABLE 


IN ITS 26 GREAT MANUFACTURING DIVISIONS, AUTO- LITE 1S PRODUCING A tens ‘oT OF ITEMS FOR AMERICA’S ARMED FORCES ON LAND, SEA AND IN THE AIR 
i . a “0 G) AVI. 
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Aireraft Steel Tubing 


Specifications and Definitions 


Specification 
No. Analysis Explanation of Specifications 








ee. Seamless aircraft tubing 
AN-WW-T- (1025) Covers 1025 steel used to limited 
846 extent in aircraft. 


Generally similar to AN-WW-T-846, 
except closer carbon range (.21-.29). 





AMS-5075 (1025) 





AN-WW-T- (X-4130) This specification is for Army-Navy 

850a and general use and is the one 
principally employed for the purchase 
of seamless X-4130 round, square, 
rectangular, oval, and streamline air- 
craft tubing. It provides for furnish- 
ing tubes in condition A (annealed); 
in condition N (normalized or cold 
drawn and stress relieved), or heat- 
treated to various quenched and tem- 
pered mechanical properties. Unless 
otherwise ordered, the tubing is sup- 
plied in condition N. 


Special operations such as bending or 
otherwise deforming, etc., are some- 
times performed on tubes ordered to 
this specification. Such tubing is 
usually furnished in condition A 
(annealed) and the purchaser should 
furnish full information on his order 
when he intends to make special 
applications of such tubing. 


AMS-6360A (X4130) Similar to AN-WW-T-850a but differs 
in grain size and specification details. 
It has been employed principally by 
motor manufacturers, but the quan- 
tity of tubing ordered to this specifica- 
tion has been small when compared to 
that ordered to AN-WW-T-850a. 
Indicates magnaflux testing. 


AMS-6361, (X-4130) The above are similar to 6360A but 
6362, 6363 provide for 125,000, 150,000 or 
180 ,000 psi. minimum tensile. 











AN-WW-T- (X-4135) Similar to AN-WW-T-850a, except 

852a requires X-4135 steel, and was 
written primarily to cover relatively 
heavy wall tubing. 


Similar to AN-WW-T-852a. Same 
comments apply as made regarding 
6360A. 





AMS-6365  (X-4135) 





AMS-6366, (X-4135) Same as #6365, except provision is 











6367 , 6368, made for 125,000, 150,000, 180,000, 

6369 or 200,000 psi. minimum tensile. 

M-491 (X-4340) Navy specification covering X4340 
steel for high strength structural 
parts. 





AMS-5050 (1010) A low carbon analysis of special 
manufacture generally used for motor 
oil lines, hydraulic lines, intake tube, 


ete. 


a Seamless Stainless Aircraft Tubing 
AN-WW-T- (18-8) This specification is for 18-8 straight 
$55 analysis for general corrosion resist- 





( Amendment ance where no welding is encountered 
1) except spot welding. Material is 
supplied annealed or quater-hard. 
AN-WW-T- (18-8) _ Provides for a columbium or titanium 
858 (stabilized) stabilized 18-8 used for corrosion 


resistance where welding is likely to be 
used Supplied annealed only. 


Similar to AN-WW-T-858. 


( Amendment 





AMS-5570B (18-8) 
(stabilized) 








Welded Aircraft Tubing 
(Carbon and Alloy — except Stainless) 





AN-T-3 (X-4130) This specification is for Army-Navy 
and general use and is the one 
principally emploved for the purchase 
of welded X4130 round, square, 
rectangular, oval, and streamlined 
aircraft tubing. It provides for 
furnishing tubes annealed, in con- 
dition N (normalized or cold drawn 
and stress relieved), or heat treated to 
various quenched and tempered me- 
chanical properties. Unless otherwise 
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Specification 


No. Analysis Explanation of Specifications 





ordered, the tubing is supplied in 
condition N. 


Special operations such as bending or 
otherwise deforming, etc., are some- 
times performed on tubes ordered to 
this specification. Such tubing is 
usually furnished in condition A 
‘(annealed) and the purchaser should 
furnish full information on his order 
when he intends to make special 
applications of such tubing. 





AN-T-4 (2025) 1025 round, rectangular, and square 


aircraft tubing. 


1025 round, rectangular, and square 
aircraft tubing. 





AMS-5077 (1025) 





AMS-6510 (X-4130) X-4130 round aircraft tubing. 


USA-10245 (1025) 





1025 tubing for gliders only. Tubes 
are furnished as welded or cold drawn 
and annealed, as ordered. 





AN-WW-T- (X-4130) 75 percent nickel, 14 percent chro- 
. mium, 9 percent iron alloy for air- 
craft use. 





Dept. of (X-4130) Covers 1025 and X4130 as ordered. 
Commerce and 1025) However, these specifications have 
P+P 10-2 been superseded by AN-T-3, AN-T-4. 


Low carbon analysis of special manu- 
facture generally used for motor oil 
lines, hydraulic lines, intake tubes, 
etc. 











AMS-5053 (1010) 





Welded Stainless 
AN-WW-T- (18-8) 18 chromium 8 nickel corrosier and 
861 (stab’l'z'd) heat resisting steel-stabilized with 
columbium or titanium. 


Similar to AN-WW-T-861. 








AMS-5575A (18-8) 
(stabilized) 


Seamless Aircraft Mechanical Specifications 








AMS-6371 (X-4130) Cold drawn or hot rolled tubes 
AMS-6381 *X 4140) Cold drawn or hot rolled tubes 
AMS-6413 (X-4335) Cold drawn or hot rolled tubes 
Notes: 


1. Definitions 
A. Aircraft Tubing: 

This term designates a tube with size, analysis, mechanical 
properties, and surface finish suitable for use in fuselage or 
airframe construction, Seamless tubes for this purpose are 
always furnished cold drawn, and electric welded tubing 
for this application is made only from cold rolled strip. 
Special processes and quality selection have been estab- 
lished for the manufacture of aircraft tubing. It is sup- 
plied either annealed, normalized, or specially heat-treated 
and is commonly used in the condition as supplied by the 
manufacturer. However, in some cases, such tubes may 
be deformed, partially machined, ground, or heat-treated 
by the user. 

Aircraft tubing is usually orderea to government speeifica- 
tions (AN) or specifications promulgated by genedJally 
recognized agencies. (See Note 2, below.) 

B. Aircraft Mechanical Tubing: 

This term designates a cold drawn or hot rolled tube of 
analysis and internal steel qualities suitable for use in the 
aircraft industry in manufacturing axles, shock absorbers, 
landing gear struts, motor parts, or other similar applica- 
tions. Magnaflux aircraft quality steel is recommended 
for the manufacture of these parts by the tube mill. How- 
ever, both magnafiux aircraft quality and commercial 
steel grades are being widely used. 

Such tubes will have a relatively wide tolerance range, 
will be furnished with commercial surfaces. And special 
processing or selection is not required because the outside 
surface or the inside surface or both surfaces are completely 
machined by the user. Regular commercial standards 
of processing in effect for ordinary mechanical usages are 
employed by the tube mill. Where AMS do not ade- 
quately cover the requirements, standard dimensienal 
tolerances will be found in the American Iron & Steel 
Institute’s Steel Products Manual, Section 18. : 

2. All specifications prefixed by AMS apply to aeronautical 
material specifications published by the Bociety of Auto- 
motive Engineers. 

3. Other grades of steel may be ordered to the above 
specifications but mechanical properties will vary with 
analysis. 
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Review of Patents 


By A. HARRY CROWELL, 
Registered Patent Lawyer 


OLLOWING are digests of some of the 
ce significant recent patents on avi- 
ation developments granted by the U.S. 
Patent Office. Mr. Crowell will be glad to 
furnish readers information, without 
chirye or obligation, on approximate cost 
and procedure in applying for patents and 
trademark registrations. Address inquiries 
to him, care AVIATION, 330 W. 42nd St., 
New York. Printed copies of any of the 
patents listed below are hp sxapespscr at 
10¢ each directly from U.S. Patent Office, 
Washington. 


Ground Speed Indicator. Gyroscopic in- 
strument which functions independently 
of any movements on part of medium 
being traversed by instrument’s carrier, 
to give at all times an indication of 
speed of instrument’s carrier relative to 
a fixed or constantly moving object.— 
2,303,799, T. O. Summers, Jr. 


Variable Pitch Propeller. In this form of 
construction, at take-off throttle is 
opened wide at start of the run, and 
blades, actuated by increased thrust, move 
against pressure of a compression spring. 
At same time, pilot may force hydraulic 
fluid into chamber provided in forward 
end of hub. This fluid moves piston and 
rack bars to left and additionally rotates 
blades to a minimum pitch angle resulting 
in an increased engine rpm. Pilot may 
in a similar manner obtain a greater rate 
of climb. Thereafter, fluid may be ex- 
hausted.—2,304,153, P. Di Cesare, as- 
signor to Di Cesare Offset Propeller Corp 


Hand Reel for Antennas. Improved man- 
ual reel for wire antennas, particularly 
for aircraft. Brake is arranged to de- 
celerate reel from unwinding conditions 
to permit engagement of ratchet without 
danger of stripping. Stationary or rest 
position for reel is with ratchet and brake 
beth engaged, assuring positive stop for 
antenna in any degree of extension.— 
2,304,184, W. Lear, assignor to Lear 
Avia, Ine. 


Control Mechanism for Combination Flap 
and Aileron for Airplanes. An arrange- 
ment for combining the two movements 
involved when, for instance, in landing, 
pilot would want to increase lift of wings 
while plane speed is decreased, and when 
in making turns pilot would want to use 
differential mechanism in order to operate 
one aileron more than other.—2,304,487, 
J. B. Stinson, assignor to Stinson School 
of Aviation, Ine. 


System of Ice Removal. An anti-icing 
system applicable to large or bulbous 
leading portions of aircraft, providing 
means for breaking an ice formation into 
unsupported segments which may be 
blown away by slipstream of aircraft. 
Method utilizes heat and certain special 
structural members to divide an ice sur- 
face into such unsupported segments.— 
2.304,686, D. Gregg, assignor to Bendix 
Aviation Corp. 


Fuel-and-Air Control for Internal Com- 
bustion Engines. This invention,-of par- 
ticular application to aircraft engines, is 
designed to maintain proper ratio between 
mass of fuel and mass of air admitted 
to cylinders of engine despite variations 
in density of air in induction system of 
engine. It includes certain temperature 
and pressure devices with an operative 
connection between them.—2,305,070, L. 
F. G. Butler and R. K. Crowe, assignors 
to Bristol Aeroplane Co. 


Bearing for Propeller Shafts. Sliding tube 
arrangement is used to support propeller 
shaft so that it can be swung in block of 
driving unit and flexibly supported in hull 
body or similar construction part. It is 
for use particularly where cylinders are 
mounted at an angle to each other.—2,- 
305,454, F. Nallinger and A. Friedrich, 
vested in Alien Property Custodian. 


Aircraft Vibration Flight Testing for de- 
termining flutter or other vibratory char- 
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acteristics is made possible by use of ay, 
ratus covered by this patent. It is sta, 
that plane may be tested and its fiyt, 
characteristics determined without 3 
ally producing dangerous flutter. Varig 
electrical measuring apparatus is include 
—2,305,268, E. E. Minor and §. A. Kip 
rick, assignors to Glenn L. Martin Qo, 


Rotary Wing Aircraft. This relates 
type of craft in which sustaining rotor 
normally power driven. Invention ¢ 
templates employment of means Tespon- 
sive to torque being transmitted to rot 
blades to stop or greatly reduce power ¢ 
power unit, thereby preventing re-applie 
tion of normal driving torque. For exam. 
ple, power unit may be stopped by sho 
circuiting low tension winding of magn 


or by closing throttle.—2,305,389, ©, 
Pullin, assignor to Autogiro (Co, 
America. 


Apparatus for Landing Aircraft includ 
an automatic radio control signal receive 
for use with overlapping radio beams 
enable blind landings. Receiver differen. 
tially amplifies signals of radio beams, s 
that desired artificial guide path is ob 
tained. Ultra high frequency  directiv 
radio beams of 10° cycles per second am 
employed in apparatus.—2,307,023, W. 7, 
Cooke and A. S. Maeder, assignors to 
Sperry Gyroscope Co. 


Propeller Mechanism covered here ha 
blades which can be adjusted from a nega 
tive pitch.to feathered position. Mass of 
operating parts and forces encountered ia 
use are distributed around periphery of 
blade to avoid excessive localized loads 
and unbalanced centrifugal forces—2; 
307,101. W. J. Blanchard and C. 8 J. 
MacNeil, assignors to The Winters Na 
tional Bank and Trust Co., as_ trustee 
Another patent (2,307,102) granted to 
same inventors and assigned to same 
bank, covers a regulator for an hydraulit 
adjustable propeller. Here, fluid system is 
entirely contained within mechanism 
which rotates with propeller, requiring m0 
fluid pressure connection to engine @ 
other stationary part. A member rotatil 
with blades under substantial centrifugal 
force directly controls application of hy- 
draulic pressure to secure accurate setting 
of the blades and correct regulation of 
engine speeds. 


Launching Apparatus for Rocket Craft. 
Power is supplied by rocket blast itself 
Launching mechanism separates from 
rocket and is left behind as reasonable 
speed is attained. Thus rocket may l 
set off quickly and undesirable effects of 
slow acceleration are avoided. Cradle fot 
upward movement is mounted in a fixed 
frame and supports rocket craft.—2,307, 
125, R. H. Goddard. 


Left: New type of plywood construction 
is covered in patent granted Heinrit: 


Sukohl. Strips of pine, ash, or othe 
high tensile wood with grain rumit! 
longitudinally, are glued to a filling “ 
balsa (Fig. 1) or straw (Fig. 2) te 
diagonally superposed (Fig. 3) into! 
wing section (Fig. 4).—2,305,817, vest 
in Alien Property Custodian. 

(Turn to page 350) 
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Koppers 
They Pp 
they too 
Koppers 
Tunway 


Airplanes 


make “duds” of cardboard heroes 


Every prophecy about the end of Hitler begins with a prediction 
of Mussolini. Italy's hollow shell may be the doorway to Europe. American planes, poised on the 
1, look like the key to that doorway. One Koppers division has been getting ready for that fateful day for years 

ams building up the nation’s greatest output of aircraft piston rings, 


mms teaching other companies the delicate art of making aircraft rings, | 
wm helping a great sewing machine builder become a ring maker. 


\merican Hammered Piston Rings flew over Tokio with Jimmy Doolittle. a eT ee ae 


red the plane that rescued Eddie Rickenbacker, strapped to the wings; 
ie pounding in PT boats that carried MacArthur out of Bataan. Other 
visions make ingredients for plywood planes and plastics, tars for airport 


j 


lectrode pitch for aluminum, paints for planes and other products. THE INDUSTRY THAT SERVES ALL INDUSTRY 


Vv Se ee ye ee eh > pees ena” 























One of this war's most dramatic stories started when a 
take-off accident damaged the octant of this Flying 
Fortress. Hours later, off course, hopelessly lost and gas 
exhausted, its pilot landed it and the crew of seven on 
the open sea. 





A Kingfisher Navy observation plane spotted the third— 
3 men aboard. With room for only one in the cockpit, 
the others were lashed to the wings. The Pratt and 
Whitney Engines (equipped with American Hammered 
Piston Rings) taxied the overloaded plane across many 
miles of the Pacific to safety. 
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Piston Rings 





across the Pacific 


Packed into three little rubber ‘‘doughnut’’ life rafts, 
they floated for 3 weeks catching rain for water, and a 
fish or two for food, battling sharks, storms, hunger and 
thirst with unbelievable fortitude. One raft made land. 
A PT boat picked up the second. 
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Workers in the foundry, the shop, the inspection de- line will 
partment, all know that someone's life may depend upon In vie 
each ring they make . . . which helps explain why every JB" p 
ring delivers that all-important last ounce of effort in Bela 
; : Prime 
time of need. Koppers Company, American Hammered ved 
Piston Ring Division, Baltimore, Md. pansion 
AVIA 


American Hammered KOPPERS 





(THE INDUSTRY THAT SERVES All INntSTRY) 
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(onsolidated Subcontract 
System 


- —_ 
Coordinates Schedules SUBCOMMEEETORS 


By HOWARD G. GOLEM SECTION 


Supervisor of Subcontracting, Consolidated Aircraft Corp. 








New approach to work dispersal combats ever-present 
problems of manpower and material. Growth and possibili- 
ties of company-owned "feeder shop" operation explained. 


‘ y : : ss Pes 
Me a Pe a et ¢ 
Famed B-24 Liberator which. with sister Consolidated ers, rudders, elevators, gun turrets, complete outer wing 
planes C-87 Liberator Express, PBY-5 Catalina, and PB2Y panels, wing tips, ailerons, flaps, leading edges, bomb doors, 
Coronado, will soon be 40 percent subcontracted. Compo- fuselage side panels, pilots’ enclosures, ladders, seats, 
nents “farmed out” include horizontal and vertical stabiliz- bunks, tables, galley equipment, and plastic plywood parts. 
B* AUSE of the ever increasing de- = WS 
mand for aireraft by our armed oe oe io 


lorees, the vast problems of subcontract- 
ing are literally just beginning to arise. 
Most larger aireraft companies are eX- 
hausting the supply of manpower in the 
immediate vicinity of their plants and 
we utilizing all available plant space 
lor present mass production. The only 
‘uswers to this are subcontracting and 
‘te use of feeder plants located in out- 
ying districts, operated by the com- 
pany. The feeder plant system is just 
‘ginning, and its full possibilities can- 
tot at this time be evaluated. Steps 
which Consolidated has taken along this 
‘ne will be discussed later in this article. 

In view of the present expansion, the 
"an problem is to displace manpower, 
naterlal, machinery, and tools from the 


Ryan Aeronautical Photo 
Consolidated subcontractors are located in all parts of the United States. Prominent is 
Ryan Aeronautical Co., which, in addition to subcontracting, is also important prime con- 


prime Contre , 71° ° ° 
: nirae Ss § ‘ . ‘5 . ‘ e 
of one d ctor’: plant. Elimination tractor producing training and combat planes. Importance of subcontracting is emphasized 
i > Gaepar > as . "OY ay : . ; ° . ° 
pans; partment means room for ex- by this view of Ryan’s modern plant devoted exclusively to manufacturing eX‘aust system 
Dans) £ 4 ee . 7 , : ’ ; - 
easion of another within the plant. for leading United Nations aircraft. 
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Send for book, ‘’Crattsmet 
in War Production“ describ 
ing and illustrating Lyos 
plants and equipment. 


@ Backed by 42 years’ experience ucts now being manufactured include 


in fabricating sheet metal... over two Ailerons, Rudders, Elevators and Ammu- f 
years’ on special war products...our nNition Boxes in aluminum ... Vertical | 
new Aircraft Division offers production Fins, Stabilizers, Elevators and Carbu- | 
facilities to aircraft manufacturers for in- 'etor Intake Valves of Cromolley Steel. | 


Other types of aircraft parts within the 
range of our organization are indicated 
by partial check list of facilities above. 

This modern, completely equipped Phone, wire or write for detailed in- 
Aircraft Division is supervised by men formation on Lyon facilities applicable 
specially trained in aircraft plants. Prod- to your aircraft parts requirements. & 


creasing output of aluminum and steel 
parts and sub-assemblies. 


raciums. fl ~~ TS MANPOWES: xamgryr 
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Lyon Meal Protas Caco 

LYON METAL PRODUCTS, INCORPORATED /|! = 7 
General Offices: 5804 Madison Avenue, Aurora, Illinois : 

Sales and District Offices Manned by Experienced Engineers In All Principal Cities 


afe N METAL PRODUCTS, INCORPORATED 3% 
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vordinatic 


1956 
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Dick Whittington Photo 










Constantly growing production of small 
parts, such as being welded here by feminine 
Solar Aircraft Co. worker, is as vital as out- 
put of major assemblies. Consolidated sub- 
contracting set-up means complete coordina- 
tion of both in- and out-plant schedules so 
fnished aircraft can be delivered on time. 


Consolidated now is subcontracting to 
over 100) major companies—to make 
narts for the B 24D Liberator, the C-87 
l erator Ev press, the PB2Y-3 Coro- 
ido, and the PBY-5 Catalina. These 
subcontractors are located all over the 
United States, which means that a finely 
related system has been set up to 
isure uniformity of produet and de- 
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Moduction < hedules on “farmed out” parts 
by Rohr Air 
ordination 
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raft Corp.—to keep assembly lines moving despite increased demands. 
s result of close cooperation between subcontractor and home plant personnel. 
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SUBCONTRACTORS 
SECTION 





livery far enough in advance to keep 
the mechanized assembly lines in opera- 
tion. 

Practically all of the major eompon- 
ents of the Liberator have been made in 
the company’s plants up to the present 
time. However, the press of mass pro- 
duction, lack of available manpower in 
some California and Texas areas, and 
other factors make it necessary to ar- 
range for more extensive subeontract- 
ing. Eventually it is believed that about 
40 percent of the airplanes mentioned 
above will be built by 
percentage is far below 


subcontractors. 
The present 
this, but commitments to subcontractors 
are increasing steadily. 

Going back to the 
1929 and 1935, it is found about 5 per- 
cent of the components of aireraft was 


period between 


subcontracted. An acceleration occurred 

between 1936 and 1938 whieh brought 

an increase to 15 percent. The eurve 

has been rising ever since. 

actually in work 

are the following parts of the Liberator: 
Horizontal and stabilizers, 


(Zurn to page 342) 


Contracted for or 


vertical 





led for in Consolidated's subcontracting system is extremely close coordination of 
such as cowlings shown above being produced 


Such 








SAVE TI 


iu a 


HANDLING (7/472 
PARTS IN PROCESS 
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LYON 


MATERIALS HANDLING 
CONTAINERS 








Stacking and Nesting Types. 
Save floor space at bench or 
machine and while not in use. 
Speed handling parts in proc- 
ess. Provide more strength 
with less weight. Mail coupon 
for Catalog showing the 
Lyon line of time-saving shop 
equipment. _ 


LYON METAL PRODUCTS, &% 
INCORPORATED 


General Offices: 
$803 Madison Ave., Aurora, Ill. / 
Branches and Distributors in 

All Principal Cities 











BPRSRSORRBRER RH sew é 
@ LYON METAL PRODUCTS, # 
* INCORPORATED ® 
. 5803 Madison Avenue, Aurora, Illinois : 
@ Send details on Lyon ShopContainersfor g 
@ Materials Handling andothertime-saving & 
@ Shop Equipment. a 
& a 
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THE E LY BIRD IS “LATER” 


THAN YOU'D THINK 
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developments months and ¢ advance of expectations, 


with Aircraft and Aircraft 
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Ostuco’s job has been to 
Mechanical seamless steel tu uirements to meet. these 


production speed-up and advanced design developments. Specific 




















applications in present-day planes include spark control, engine 
mounts, trunion bomb site mount, shaft and assembly door contrdl, 
fuselage, stabilizer frame and many others. 


In addition to meeting strict military specifications, Ostvc 





seamless steel tubing must fulfill engineering and production t 


quirements as to O.D. and I.D. Dimensions, wall thickness—# 


Boeing Flying Fortress 


Phote Courtesy 
Canin Rieeat Cena well as machinability and heat treating where these conditions at 


desired. Even with today’s increased demands and accelerated pati 


Ostuco maintains its long-established high record of acceptabilits 
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@ Buy vu. $. WAR BONDS @ Pur ALL YOUR SCRAP INTO THE FIGHT 


THE OHIO SEAMLESS TUBE COMPANY 
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Typical small 
parts pro- 
duced on 
Goat draw- 
s ing presser for materials from .005"' to 
about 1/16"' thick, maximum draw ap- 
proximately 4°" and blank diameter 8°". 
For items running 50,000 to 500,000 
total requirements. All types of material. 
GOAT specializes in the production of 
stamped, drawn and formed meta! parts 
ranging from .002'' to 1/16"' metal 
thickness using all type metals and 
alloys. Inquires invited. 






























1-less- 
lesign 


tions, METAL STAMPINGS, Inc. 


| Division Of THE FRED GOAT CO., INC. 
craft Machinery Specialists since 1893 
316 DEAN STRCE!, BROOKLYN, N. Y 
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Men and Machines 
Available for War Work 


Production facilities—plants, precision 
tools, and skilled operators—are avail- 
able to further the war effort. To 
bring prime and _ subcontractors to- 
gether, Aviation offers this clearing- 
house of information. Address inquiries, 
with reference to accompanying key 
number, to Aviation, 330 W. 42nd St., 
New York, 


Plastic Work .............9°144 


Eastern New York state manufactur- 
er has additional production facilities 
available for coating, impregnation, sat- 
uration, and bonding of fabries or 
papers with oils, lacquers, or resins. 


Precision Machine Facilities S-145 


Philadelphia-area machine shop, eur- 
rently employing 50 skilled machinists, 
has machine faeilities open. For the 
past two years this company has de- 
voted 100 percent of capacity to pro- 
duction for both Army and Navy Air 
Forees and is recipient of War Pro- 
duction Board Award of Merit. Ma- 
chine banks having open time inelude: 
Automatic screw machines up to 14 in. 
dia.; hand serew machines up to 14 in. 
dia.; turret lathes up to 2} in. dia.; 
turret lathes—chueking up to 15 in. dia.; 
bench lathes up to 9 in. dia.; engine 
lathes to 18 in. dia.; milling machines, 
power fed up to size No. 2; and hand 
milling machines up to size No, 1. 


Exacting Woodwork ..... S-146 
West Coast propeller plant, CAA 


and AAF approved, producing wood 
propellers, test clubs, aireraft flooring, 
ete., can take additional contraets such 
as wing and tail tabs and similar work. 
Principal equipment items inelude: A 
132 in. profiling machine; a 125-hp. 
engine test block mounted on chassis; 
double and single spindle shapers: one 
light and two heavy drill peeinnt a | 
heavy and a light band saw; an Sig 
saw; a DeWalt variety saw; a 

joiner; large and = small Hie one 
belt, one roller, one vibrator and three 














| 


| 
1. | 
| 


disk sanders; three balancine stands: | 


two glue presses, 4x8 ft. and 1.6x9 ft.: 


complete spraying equipment; five 50} 
in. and two 100 in. surface plates, com- | 


plete with tool, posts, and equipment; 


complete carving tools; and_ riveting | 
| 
guns, cutters, punch presses, and sol- | 


dering equipment. 


| 
| 








Deliveries on schedule! That is 


the solemn obligation of all Ameri- 
can war product manufacturers. 
We here at Aircraft Mechanics. 
Inc., are grateful that our deliv- 


eries meet that requirement. 


Intricate aircraft forgings — 
welded tubular assemblies .. . 
these and other highly necessary 
parts pour from our plants onto 
the production lines of most major 
aircraft manufacturers. And — 


they’re arriving “as scheduled”! 


AIRCRAFT MECHANICS 


INC. 
Colorado Springs, Colorado 


(The Rockies’ largest producer of 
welded and forged aircraft parts) 








Fos 



































———————— 





Lard Uh, 








@ More than five years ago, a world famous flyer came into the ROMEC 
offices to tell us how proud he was of his ROMEC FUEL PUMP. This 
pump had been around the world twice on the same motor without 
even being dismantled. 

With such a background of manufacturing experience, Romec was well 
prepared to play an important part in aviation progress. Progress that 
helps speed the day of victory. 


ROMEC PUMP COMPANY ELYRIA, OHIO, U.S.A. 


Manufacturers of Aircraft Pumps and Accessories 
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FIRST IN DEPENDABILITY 
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rE HAD JUST ABOUT CONCLUDED it 
\ was safe to say that the aviation 
industry was here to stay when the poli- 
jidans re-discovered it. 

Now we wonder. If this “Freedom of 
the Air” business turns out to be a 
really good, permanent political football, 
‘ere’s no telling where the men who 
jaild the planes and the men who 
operate them will get caught. 

4s the Haggard Manufacturer said 
) the Haunted Airline Operator, “It 
gill be okay if they let it go with a few 
new ‘globaloney’ and ‘luce-talk’ contribu- 
“ions to the nation’s vocabulary, but if 
these self-appointed 90-day ‘experts’ 
jecide to take over, I’ll give you half 
uy padded cell.” 

Got room there for another guy who’s 
jen in the business 15 yr. but still 
doesn’t consider himself an expert? 


¢Miracles still happen. Other day a 
man went into Washington’s famed 
Pentagon building, talked to three offi- 
cers in three different places, and then 
cot out—not only the same day, but the 
same morning! At 11:45 a. m. to be 
exact. He’s had several offers, but is 
waiting to see if Congress raises the 
$25,000-a-vear salary limit to see if it’s 
worth while. 


*Speaking of the Pentagon—as who 
doesn't who’s been to the Capital— we 
thought those zoot suited escorts you 
follow around there were to keep people 
tom getting lost. But no, they’re part 
ff the rules; no one without an em- 


loyees’ pass goes anywhere in the 
uilding without one. 
We found out the hard way. Having 


eammed to navigate from a particular 
tice to an exit, we blithely started to 
lay guide for ye editor and our pub- 
her. No eseort—bing, we land in the 
loosegow. 

Still think it’s beeause their faces 
ten’t so open and honest as ours, but 
tho’s going to tell his bosses that? 


A rather widely known aeronautic 
“expert” whose chief claim to fame was 
ult on a book largely devoted to tell- 
ng how lousy the American Air Forces 
te is now quoted by an English news- 
“per as advocating that we scrap all 
American fighter planes and build noth- 
ug but a single well known British 
‘pe. Although that British type is one 
ne fighter, the only guys we know 
‘to'd really like the author’s idea are 
uitler, Hirohito, and Mussolini. Only 
‘ng they’! like better would be for us 
Ouse the euthor’s ships—they’ve never, 
0 far as we ean determine, got beyond 
he “artist’s conception” stage in the 
ages of his book. 


- American pilot in the Grumman 
Udeat had everything on the Jap in 
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the Zero—except ammunition. He'd al- 
ready been in a fight and had used 
it all. But as the Jap headed right for 


him, firing, he decided he'd get one 
more son of the rising sur by crash- 


ing head-on and going down too. 

The Jap started to turn first—but 
not soon enough. His wing had just 
gone up when they hit. It was a ter- 
rifie crash, and when the American 
looked back he saw the Zero wing flut- 
tering off in one direction, the rest of 
the ship and the pilot spinning sea- 
ward. The leading edge of his own 
left wing was bashed in; it had a lot 
of new dihedral and cockeyed sweep- 
back that Grumman engineers never de- 
signed into it. But it was still on. And 
it stayed on while he flew back to his 
base. 

“Of course,” said the man who told 
us, “he had to land kind of fast and he 
ground looped.” 

He can land it wide open if he wants, 
mister. We’ve still got a good pilot, 
some spare parts, and the knowledge 
that the guys and gals at Grumman are 
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SIDE SLIPS 


still turning out plenty of ships which 
are just as rugged as the one that 
brought him home to fight again. 


e It certainly is niece that spring's 
reaching a well known fighter plane 
plant. One wag in the final assembly 
area has been complaining to his fore 
man about the cold. Says they open 
the doors so often to shove finished 
planes out that he’s been frozen all 
winter. 
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has his own ideas on how to lick the absentee problem 
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Postwar Preview 
Of European Airways 


AIR TRANSPORT | 







By MAURICE A. GARBELL, D. Sc. 


Member, International Research Committee for Motorless Flight 


Food for thought is the network of potential routes designed to speed 
rehabilitation of continent and assume ultimate peace-time role. 








| Sormrsagrapet the United States, plan- 
ning in the “twenty-fifth hour of 
the day and on the eighth day of the 
week” has transcended the stage of dis- 
cussion, Far from retarding produc- 
tion dedicated to the immediate war 
elfort, constructive thought projected 
into the future creates the stimulating 
pause which enables the man_ behind 
the man in the cockpit to steer a stead- 
fast course while “on _ instruments 
through heavy thunderclouds.” 

It is reasonable to conjecture that 
the present conflict will lead to a col- 
lapse of the Axis on the European 
scene, which will initiate a period of 
reconstruction in Europe while the 
struggle in the Western Pacific enters 
its decisive phase. Japan, in spite of 
heavy shipping losses and other diffi- 
culties, will, we assume, have been able 
to organize and exploit at least part of 
the victims of her aggression. It will 
then be imperative for the United Na- 
tions to shitt their military power with 
the ‘greatest possible speed to the Pa- 
cifie theater of the war. 

The reconstruction of Europe must 
therefore be achieved rapidly and eco- 
nomically in order ‘to eliminate a con- 
stant risk of further drain of energy 
through internal and external explo- 
sions on that Continent during such a 
eritical period for the United Nations. 

Our training of a future corps of 
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governors, technical advisers, and po- 
litical organizers to assist in an imme- 
diate reconstruction of the European 
continent does not come as a surprise 
to those who recall that, after World 
War I, open warfare raged throughout 
certain parts of Europe for at least 
two years (1918-1920) despite the offi- 
cially concluded peace. Apart from the 
human considerations for the welfare 
of the hundreds of millions of home- 
less and suffering Europeans, the Con- 
tinent must be reorganized rapidly and 
efficiently to eliminate a menace to our 
Atlantic rear and to gear European 
industrial and agricultural production 
to our own war efforts in the Pacific. 

Air transportation’s role in such a 
program of reconstruction and _ reor- 
ganization needs no discussion. Air 
cargo has become a vital element in mili- 
tary and logistic operations. Equally, 





@ The routes outlined in the accom- 
panying article are thoroughly familiar 
to Dr. Garbell, who covered practic- 
ally all of them during his years as a 
designer and as a member of the 
International Research Committee For 
Motorless Flight. Since coming to 
this country early in 1939 he has been 
affiliated with the Boeing School of 
Aeronautics and is now with Con- 
solidated Aircraft Corp. 











if not more important, is air transpor 
tation of essential military, technical, 
and political personnel. 

With all due respect to our valiant 
Allies among the Continental Natio 
beside whom we are fighting on land, « 
and beneath the sea, in the air, anf 
“underground,” we must anticipate : 
rather indifferent or perhaps _ hostil 
attitude of many Europeans toward a 
American-British-Russian effort to x 
build Europe. Our lines of commu 
‘ation in Europe will have to be immw 
to sabotage and able to function unde 
any condition of local unrest, natur 
or man-made c¢atastrophes, such 3 
floods, forest fires, ete., and under ti 
most adverse weather conditions. 

This means, of course, that a system 
of European airways will have to 
established and maintained. A_ spect 
lative discussion of such airway systed 
is attempted in this article. 

The prewar airways of Europe, tt 
spite a few transcontinental and tram 
oceanic lines, were primarily _ bas 
upon short-range luxury transportatid 
between important cities of the Ca 
tinent. Meteorological assistance W 
good, but instrument flying was limita 
by the non-existence of radio rally 
stations and the insufficiency of airwij 
traffic control which was, at best, spot 
Political difficulties added numere 
other problems to the complications 
prewar air traffic in Europe. 

The new European airways sys@ 
will be essentially of global and tral 
continental character, similar to that 
the Americas. Europe’s key posit 
as a crossroads will be accentuated! 
the event of a prolonged Paeifie 
flict. Our accompanying map illustralé 


(Turn to page 337) 
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don’t let faulty inspection 
cause you to scrap 
ool parts. . .. . 


It has been repeotedly found that close 


caccleiascaeall 


tolerance parts rejected by fixed size 


gage inspection were quite often within 






limits when checked on a Visual Gage. 







In other cases, parts accepted by the 











SHEFFIELD 
VISUAL GAGE 


fixed size gage are rejected by this 


SHEFFIELD 
ELECTRICHEK 





more precise gaging instrument. The 






difference is the human factor—skill— 


experience — temperament — health. 







Sheffield Gaging Instruments remove 


the human factor and in addition pro- 






vide greater precision and faster in- 






spection all at lower inspection costs. 


Write for Bulletin No. 43-1 describ- 






SHEFFIELD 
PRECISIONAIRE 





ing the Visual Gage, the Precisionaire, 


the Electrichek, and the Multichek. 
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Shifting Prospects For 
Airline Revenue and Profits 


By RAYMOND L. HOADLEY 


Financial Editor, '' Aviation" 


New light has been thrown on air carrier securities position by 
analysis of effect of excess profits tax—overlooked by many investors 
_possibility of fare reductions, mail pay cuts, and war contracts. 





TALL STREET and the investing pub- 
\\ lie generally have been so en- 
hanted with the future growth possi- 
ities of the domestic airlines—and 
ightly so—that scant attention has been 
aid to the revenue and earnings out- 
ook for the next year or so. 

The blunt fact is that the upward 
rend in revenues will not continue at 
he amazing rate witnessed in 1942, and 
nereasing tax burdens may 
lecline in profits from last year’s peaks. 
This means that the investor who buys 
iline shares at or near the highest 
942-43 levels is paying the premium 
sually demanded for the so-called 
‘rowth” stocks and he cannot count 
ith any surety on the continuation 
his year, and possibly in 1944, of the 
cent upward climb in revenues and 
amings. Nor does it appear that gen- 
rous dividend returns on airline equi- 
les are just around the corner. 

The airlines achieved unexpectedly 
ood results in 1942, but some recession 
s looked for this year by most com- 
etent trade observers. There are, how- 
ver, so many “ifs” in the picture that 
ley are not disposed to be dogmatic 
surveying the outlook. Here is the 
‘ay the situation stacks up at present. 
First take revenues. The huge gains 
teistered after Pearl Harbor in pas- 
iger and express traffic have slowed 
P appreciably. And, since the govern- 
ent requisitioned 50 percent of the 
irlines’ transport planes last June, the 
ams in both of these revenue sources 
‘ve been largely in the categories of 
‘leduling full passenger loads (today, 
ad factors run as high as 95 percent 
‘umes, whereas 60 percent was con- 
‘ered eminently satisfactory before 
war) and improved methods of load- 
‘freight. Then, too, the express de- 
ind may lrop considerably in some 
‘anees due to changing war produe- 
® conditions, 

Building 

uipment, 

nally less: 
hOVeS out 


eause a 


construction and_ plant 
‘or example, will be ma- 
ned as the war program 

the expansion stage by 
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this coming summer. There will be less 
need to rush materials, tools, and ma- 
chinery by air express to new war 
plants. Thus the spectacular upward 
curve in express shipments since Pearl 
Harbor appears to be flattening out. 

At the same time it appears quite 
probable that passenger fares will be 
reduced in the near future, either vol- 
untarily by the airlines themselves or 
through pressure by the Civil Aeronau- 
ties Board. The CAB has repeatedly 
stated, in recent mail rate decisions, 
that the air carriers should give early 
consideration to passenger fare redue- 
tions. Thus there is the anamalous situa- 
tion where a government agency is agi- 
tating for a cut in fares at a time when 
such a reduction cannot induce more 
air travel because of the limited avail- 
able seat capacity. 


Fare Cuts Possible 


Last year the airlines, in effect, 
boosted passenger revenues by 9 or 10 
percent by eliminating discounts. What 
they are most likely to do now, as a re- 
sult of the CAB pressure, is to: make a 
reduction in fares by about that mar- 
gin. Such a reduction—if and when it 
comes—will tend, of course, to lessen 
passenger revenue which is already lim- 
ited by the ban on new equipment. 

Should the government suddenly de- 
cide to make available more transport or 
‘argo planes for the airlines’ commer- 
cial operations out of the several thou- 
sand now on order, the picture could 
change almost over night. But while 
this is a possibility rating some con- 
sideration, trade observers are not at 
all optimistic that it will be done— 
owing both to the continued critical 
overseas shipping shortage and_ the 
promised establishment of additional 
war fronts in Europe within the next 
eight months. 

The inerease in airmail volume goes 
on at a rather amazing pace and may 
well show a considerable gain this year 
over 1942. But here, too, there is an 
offsetting factor. The CAB has reduced 
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airmail pay of most of the airlines. Re- 
ductions for five of the largest domestic 
air carriers aggregate more than $6,000,- 


000. This is in line with the govern- 


ment’s policy of squeezing out the air 
mail subsidy as fast as the airlines 
demonstrate their ability to operate 


profitably without it. 

Turning more directly to the earn- 
ings outlook, one finds that wartime 
taxes have become the paramount fac- 
tor, just as they did two vears ago for 
most American business. For several 
years statisticians have taken pains to 
point out how favorably situated the 
airlines have been on the tax question. 
Unfortunately that is no longer true. 
For the first time many of them are 
reaching the excess profits tax brackets. 
The revenue acts of recent years have 
been designed by Congress to aid the 
airlines in buttressing their financial 
positions up to a certain point. But 
now that point has been reached and 
the airlines are finding the excess profits 
tax is about to hit them with a 
geance. 

This is the way it works out: The 
section of the 1942 Revenue Act deal- 
ing with the airlines (727-h) says in 
essence that airlines are exempt from 
the excess profits tax when their non- 
mail adjusted net income is zero or less. 
In the case of an airline, adjusted net 
income means net income less the line’s 
(1) excess tax credit based on invested 
capital; (2) any carry-over from the 
two preceding years of unused invested 
capital credits; and (3) the usual 
$5,000 specific exemption. 

For example, an airline might have 
non-mail net income of $900,000 and a 
total tax credit of $1,000,000. Ob- 
viously, its adjusted net income here is 
zero or less, so the airline is exempt 
from excess profits even though its mail 
revenue might have been, say, $5,000,- 
000. Thus the airline in this case would 
have a total normal corporate and sur- 
tax net income of $5,900,000, which 
would be subject to the combined tax 
‘rate of 40 percent. Federal taxes, there- 
fore, would amount to around $2,360,000. 

Now to alter the above example a 
bit, assume that non-mail net income 
was $1,100,000 with the same credit of 
$1,000,000. This would leave adjusted 
net income of $100,000 which, of course, 
is more than zero. In this instanee the 
airline would have an adjusted net in- 


ven- 
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‘ hite-Rodgers automatic temperature modulation ¢ 
ment relieves pilots for greater concentration on fighting 
: tel power by providing completely automatic control of: 
& : Ys 1. Engine cowl flaps (both air and liquid cooled). 
Pad b 2. Oil cooler shutters or flaps. 
a ‘a 3. Cabin temperature (both super-charged and normal). 
% RS ae 4. Carburetor air temperature. 
M* Upon request, engineering data will be furnished to manv- 
a | facturers requiring controls for the above or other temper- 


ature control applications. . 














War Birds— Scout Bombers 
Official Photo Courtesy U.S. Navy 
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come of $6,100,000 less the $1,000,000 
eredit—or $5,100,000 whieh 
subject to the excess profits tax rate of 
90 percent. Federal taxes would amount 
to around $4,590,000 That means that 
on a gain of $200,000 in non-mail rey- 
enue, taxes have Jumped—by $2,230,000 
in the example cited. 

In other words, if airmail pay is sub- 
-eted from adjusted net income and a 
profit of even le is left, then the air- 
jine is subject to the 90 percent tax on 


would be 


all income, including airmail, instead of 
just the 40 percent tax. No wonder, 
then, that the CAB pointed out in re- 
ent mail-rate decisions that excess 
profits taxes would eut down airline 
earnings. 

Fact is that an airline conceivably 
can earn more profit for its stockholders 
if its non-mail operations are just at 
the break-even point than it can when 
a profit can be shown from non-mail 
ources. Such companies as American 
Mirlines, Braniff, Eastern Air Lines, 
ranscontinental & Western Air, and 
‘nited Air Lines are understood to be 
mn, or closely approaching, the excess 


profits tax “area.” 
A lot will depend on how the Bureau 
if Internal Revenue interprets the law 


now that this 
for the first 


situation is coming up 


time, And it is entirely 


possible that excess profits tax provi- 
ions, as they affect the airlines, may be 


changed in the pending 1945 


bill if Congress becomes convinced that 
undue hardships have resulted from the 


current law. 


It should also be pointed out that the 


airlines are less favorably situated with 
respect to excess profits tax exemptions 
or credits than the average industry. 
Being one of the American 
industries, albeit a lusty youngster, the 
airlines do not have very large invested 
capital like some of the oldsters—the 
railroads, for example. 

Even so, the airlines invariably choose 
exemption base 


youngest 


the invested capital 
rather than the alternative average earn- 
ings base, which is figured on average 
earnings for the years 1936 to 1939. 
While most industries had fairly stable 
earning power in those years, the air- 
lines generally operated in the red or 
close to it. 

To temper the drastic excess profits 
tax rate, provision in the 
revenue laws permitting a company to 
carry over its unused excess profits tax 
exemption for Assuming 
that an airline company did not use all 
its exemption in 1941 or 1942, the credit 
presumably could be used as a tax off- 
set this year. However, it has not been 
entirely clear how the Internal Revenue 
Bureau would interpret some points in 
this provision. Should airmail pay, for 
deducted in 


there is a 


two years. 


instance, be determining 


revenue 
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whether or not the credit has be 
used up? 

In the realm of state taxation, too, a 
recent decision by the Supreme Court 
of Minnesota has given airline tax ex- 
perts something over which to ponder. 
By that decision, Ramsey County, Minn., 
was permitted to tax the entire fleet o! 
Northwest Airlines. The majority opin- 
ion stated that the state has the power 
to tax the NWA 
part of it is permanently located in 


fleet “so long as ne 
another state.” 

This is the first time that a company’s 
entire fleet has been taxed by the state 
in which its headquarters are located. 
The 


whether or 


decision brings up the question 


not, for imstanee, the tive 
states over which planes fly (but do not 
stop) on a New York 


route, could properly levy taxes on the 


to Chicago an 


carrier’s planes. - 
Here may be the opening wedge ot! 
state-imposed artificial burdens on air 


(Turn to page 407 ) 
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“Protecting the brains of the planes’’— which must be cushioned against shock and 


pping it 
fatiguing pressures. That’s Warren McArthur's contribution to the efficiency of our of a | 


fighters in the air. 


Scientific seating—so vital to safety of crew and plane in long dangerous mili- 
fn cured 
ings the 
now essential equipment in American air squadrons all over the world. a a 
hrough 


T WARREN PAARTHUR. CORPORATION i 
ONE PARK AVENUE NEW YORK CITY a 


DES GNERS, ENGINEERS AND MANUFACTURERS OF AIRCRAFT AND NAVY S EATING 
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tary flights—so paramount to comfort of passengers in commercial transport — is 


iI 
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bber Takes To the Air 


Today, rubber has become one of the 
rincipal cargoes on air routes from 
entral America. 
More than 100 tons of crude rubber 
ave been flown to the United States 
m Central America alone since early 
h Dee. 1942. Utilizing space in north- 
md planes, the erude rubber is com- 
ig in increasing quantities from air- 
lds situated deep in the American 
opies. More than half of the airborne 
mnage has come from the Republic of 
mama. Most of the remainder has 
mn from the Canal Zone and Niea- 
gua, with a few tons from Guatemala. 
From the Canal Zone the rubber thus 
t brought is seized enemy rubber, 
bw put to work to help defeat the 
i. The remaining crude rubber 
wn in is in the form of “tree scrap” 
m the wild Castilloa trees of Central 
merica—coagulated latex that collects 
the base of the Castilloa tree after 
Pping it in herringbone fashion. It 
of a lower grade than the smoked 
ets of Castilloa prepared from more 
tefully colleced latex that has been 
t sereened free of impurities and 
fn cured hy smoking. The tree serap 
gs the basie Rubber Reserve price 
33¢ a pound. 
Throughout the Castilloa region, the 
r gatherers assemble tree serap 
i bring it to the airfields. Army 
mes returning north from the Canal 
phe pick up the serap rubber in 100- 
bags anc bring it to San Antonio, 





7 A plane may load as much as 
Y Ib. 6 scrap rubber along the 
TATIO> 
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t unnamed airfield in Nicaragua. sacks of crude rubber are loaded into United States 
\my plane to make payload of strategic importance to United Nations. Other scrap rubber 
s picked up at airfields in Panama and Guatemala, then flown to San Antonio by Army 
janes returning “light” from Latin American missions. 


northward route, depending on 
available. 

The tree serap now being flown out 
of Central America represents only a 
fraction of the over-all rubber develop- 
ment in those countries. The area con- 
tains millions of wild and semi-wild 
Castilloa . trees, with many operations 
being conducted according to modern 
methods of sereening and curing the la- 
tex to produce a higher grade of crude 
rubber. Thus, the tree serap collection 
is only the beginning of a vast develop- 
ment of Central American rubber pro- 
duction expected to yield Jong-range 
benefits as well as furnish an immediate 
wartime source of this strategie mate- 
rial. 

Ranging the tropies for every source 
of rubber, the chicle workers of Central 
America are also gathering Castilloa 
rubber. From Guatemala and Yuea- 


space 





Gt . 
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tan, the planes which have been earry- 
ing chicle for chewing-gum from inae 
cessible forest river ports 
are now serving to bring out Castilloa 
rubber as well. 

The Central American republics are 
among the 17 American rubber-pro 
ducing countries that have agreed to 
sell their exportable surplus of rubber 
to the Rubber Reserve Co. The 
tracts, running to 1946, set prices rang- 
ing from 33 to 45¢ a pound and pro- 
vide for long-range development of the 
rubber industry in the Western Hemis- 
phere. Other planes throughout the 
vast Amazon River basin area are en- 
gaged in handling crude rubber from 
the Hevea tree in the continent’s major 
rubber program initiated since the war- 
time loss of Far Eastern rubber sources. 


regions to 


con- 


Complete Mobile 
Fire Protection Units 


To fill the need for the right kind 
of fire fighting equipment when anid 
where it is needed, Operations Engi- 
neer Roland Lewis, of Braniff Airways, 
designed these one-man fire carts. 

The truck chassis are airplane battery 
sarts which had been discarded for im- 
proved models. Small but very 
pact, they hold all the following items: 
Asbestos suit, fire axe, 
cutters, shovel, welder’s gloves and gog- 
gles, Pyrene powder, 2-lb. CO, extin- 
guisher, 24-gal. foamite extinguisher, 
flashlight, iron pail, 200 ft. of 
cord, and a first aid kit. 

Built under supervision of Crew 
Chief Frank Stucker (center) by me- 
chanics Jim Handley (left) and Bill 
Sturges (right), the trucks are placed 
at good taetieal stations about the base. 


¢om- 


crowbar, bolt 


sash 
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EF MEETING the Government's goal of 10,000 planes 
a month, improved machining practice has been con. 
tinuous. 

A recent example is the machining of aluminum and 
magnesium alloys in engine plants, where an entirely 
new cutting coolant is permitting faster cutting speeds 
... Texaco ALMAG Cutting Oil. 


Equally suitable for both aluminum and magnesium, 


Texaco ALMAG Cutting Oil adequately cools and 


¢/tis 
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iakes 
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lubricates the cutting tools, prolongs their life, increase 
cutting speeds, steps up output. ALMAG is transparen 
permitting the operator to see...and is non-irritating 
to the skin. 

So effective have Texaco Lubricants proved that 
are definitely preferred in many other important field 
a few of which are listed below. 

A Texaco Lubrication Engineer specializing in cut 
ting coolants will gladly cooperate in the selection a 
the most suitable lubricants for your equipment. Jus 
phone the nearest of more than 2300 Texaco distribu 
ting points in the 48 States, or write: 

The Texas Company, 135 E. 42nd St., New York, N.) 


THEY PREFER TEXACO cnd more bus-miles are lvbi 


cated and fueled with Texo 


%& More locomotives and rail- than with any other brand. 


road cars in the U. S. are lubri- % More stationary Diesel hor 

cated with Texaco than with any —_— power in the U. S. is lubrico't 

other brand. with Texaco than with any of 
brand. 


%& More revenue airline miles in 
the U. S. are flown with Texaco 
than with any other brand. 


% More Diesel horsepower ® 


lubricated with Texaco than w'" 
%& More buses, more bus lines all other brands combined. 


EVERY SUNDAY NIGHT—CBS * HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPT! 


TEXACO Cutting and Soluble Oils 


FOR FASTER MACHINING 
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¢ [tis not only the excellence of an airplane which determines its effectiveness- 


ior the best of craft, when grounded through abuse or lack of knowledge, are of 


no use to anyone. 


rakes of automobiles was due as much to 


hains as to the inherent value of the product. 


The tremendous expansion achieved with the well known 


the organization of supporting service 


In this article, one of the first men 


io apply this philosophy to the aircraft industry makes clear the value and need 


»f organized service by the manufacturers. 
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. Aireraft Service Organization 


The Gateway to 


By ARTHUR L. 


Director of Service, Bell 


Definition: Service Man— 
One whose work is servicing. 
F YOU DON’T BELIEVE Iv, look it up in 
the fattest dictionary you ean find. 
But my advice is never to spring that 
ne on an aireraft service man, particu- 
arly one who’s been on foreign assign- 
Puent where he has had to work as many 
thr. stretches as his tired body ean 
land, often laboring without parts or 
tools to make the parts—intent only on 
petting his company’s aireraft back into 
the air, 
Part mec 


anical wizard, part diplo- 
Mate ace, p 


rt iron man, part topnotch 


desion eno; ° . ; ‘i 
sign engineer, part writer of techni- 
oo, add generous amounts 
‘ Yankee ingenuity and inventiveness, 
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pie: 


FORNOFF 


Aircraft Corporation 


and spice with a balanced sense of 
humor, and you have—the Service Man! 

But what I want to discuss is the or- 
ganization which has to be established 
and whipped into smooth operation be- 
fore any aircraft company can send 
trained service men out into the field 
and have the most good come from their 
efforts—the most good to the customer, 
Uncle Sam; the most good to the par- 
ent company, which has to draw heav- 
ily upon the knowledge of its service 
men in order to make next year’s air- 
eratt better. 

It was recognition of this importance 
of a well organized service department 
to the continued efficient functioning of 
combat aircraft which led to formation 


Sound; (Operation 


















of the Service Committee of the East 
Coast War Production Council, of which 
I have the honor to be present chair- 
man. With this problem looming large 
on our present horizons, early meetings 
of this Service Committee have brought 
into a new perspective the hitherto am- 
biguous position of service men trying 
to follow up their planes in the field 
without due recognition and authority 
from either their own companies or 
the military units using their planes. 
Taking as an example the organiza- 
tion at Bell Aireraft, the service effort 
has more than justified itself. As shown 
in the accompanying ehart (Fig. 1) it 
is a full department of the company, 
on a par with Engineering, Design, 
Production, and Contract. The reason 
for this footing lies in the Service Divi- 


sion’s immense usefulness through its 
compiled records of everything that 
211 
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Fig. 3. In a six weeks course packed with study, these men are trained on prac- 
tical equipment. Thorough groundwork here keeps more planes in the air outside. hemes 
| has happened to the planes in the fie! 
In contrast to the departments whos 
\| function lies within the plant, the Ser 
2 ice Division takes over the minute tl 
3| | plane leaves the factory. Service teel 
ir §| nicians, trained at Bell by standan 
1 3 methods established on experience, fo! 
| 2 low their craft all over this country 
Bg as well as through 25 stations throug 
be 
“4 out the rest of the world. 
fo) 
$2 It has taken a great deal of work 
‘ build the system to this point, but con 
otrut —_ . . ea 
“Indicators _ sider the value of the combined infor 
PROPELLER df 7 ‘ 7 7 
——" sane a mation which is always at hand. 
. oe == ei ‘ e ’ 
ee TEL rc] L Every day each service man sens 1 
Oil L t nae | | ° e y a ° 
“aepuction G8 __ |} 4 $+ 7 Hoo his report—from wherever he is, be que to i 
— roy i sane from the farthest fighting front, angJenedies 
UNDETERMINED | jj) T : . 4 hy 1 TAG } 
ae | CI by whatever mail runs—ceovering all ligfves tie- 





company’s planes in the locality, Thigjent. 
information is broken down into a deff A large 
tailed analysis of every aspect to Mgrs at a 
considered. A continual summary ° nmediate 
this information at the home office makegfined 
always available a picture of the stallgg*Presente 
pate of all equipment in the field, as We w the 
ests eto sues Perr & as an unbroken record from which t10l _ of | 
oes Tt ti ttt t tt | noaee bles may be analysed and _ correctiog@ ot th 
[| 
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FUEL SYSTEM 
“Replace sags | saaee Corry ttt undertaken. . lat some 

The form reproduced in Fig. 2 is onmpse down 
of many breakdown summaries. Take, flaps ¢ 
for example, an unduly large number "5 no 
propeller changes at a particular bg@Mable t 
This calls for an inquiry as to the lodel has 
son. We find the service man havig> treat 
to replace bearing cones with a neq)? with 
type. A recommendation from him ha eas 
mediately transferred to the produc! 





Total Aircraft 
Total Aircraft " 
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dv have 
Fetly in 4] 
Fig. 2. Form for weekly summary of Ou like 
ports turned in by company representall Sind a w; 
This gives at a glance an over-all picl!!’ "Tite gig» 
maintenance status, ( 
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LEGEND O. L. Woodson 
——— Authority cE = 
<---—= Coordination DIRECTOR OF SERVICE ‘ 
€ Unit code designation A.L. Fornoff 
I 
ASS'T SERVICE MANAGER 
EXECUTIVE 
E. C. Rust, Jr. 
TECHNICAL 
J. L. McCarthy 
fl 
L ( 1 j 
SERVICE TRAINING SECTION ADMINISTRATION SECTION MODIFICATION SECTION FIELD SERVICE SECTION 
G. Diehl E. C. Rust, Jr. G. Basher J. L. McCarthy 
I I wowace Bi SEE ES uy ii 
ASSISTANT ASSISTANT 1 REFER TO MODIFICATION | ASSISTANT 
A.T. Lines W. T. Haller {CENTER ORGANIZATION CHART | F. Kane 
ee ee eee i Oe ee L a 
SERVICE REPRESENTATIVES ARMY SERVICE OFFICE SUPPLY UNIT TECHNICAL MAINTENANCE FIELD REPRESENTATIVES 
TRAINING UNIT TRAINING UNIT ADMINISTRATION UNIT UNIT UNIT 
J. Werring R) R. B. Miller (Ay _ W.T. Haller 0) M. F. Comstock (s) M. S. Kennedy a) K. Frey (rR) 
Service Representatives Customer Representatives Organization Routing of Correspondence Experimental and Customer Field Contacts 
Basic Training Instruction Procedure Service Shipping Orders Production Service Orders Field Service Orders i 
Company Personnel AAF.-TTC. Coordination Personnel Sales Order Records All U.R. Analyses Activity Reports | 
Familiarization Courses School Curriculum Customer Correspondence and Spares and Equipment Production Change Requests Operational Status 
Refresher and Instructors Training Unsatisfactory Reports Follow- Experimental Project Aircraft Location Records 
Special Courses Coordination Service General Files Spares Requisition Representatives Locations ! 
Instructors Training Accountability Transportation Requisition Functional Correction and Correspondence 
Curricula Service Expense Accounts Blueprint Requisition Unsatisfactory Customers Travel Orders 
Student Grading Preparation Quotations and and Vendors Equipment Rep. Historical Records 
and Reports Employees Contracts for 
Representatives Services 
[ ae 
he fic SCHOOL BUFFALO SERVICE SERVICE PUBLICATIONS FIELD SERVICE ; 1 
OPERATIONS UNIT UNIT UNIT OFFICE UNIT } 
S whos A.T. Lines (@ W. Hughes D.P. MacGlashan (4p) F. Kane | 
- Ser Camp Bell Operation Parts and Material Service Bulletins Vendors 
vute tl Mobile Training Unit Requisition Technical Leaflets Representatives j 
ce tech Representatives Tool Requisition Memos to All Visitors Register 4 
, Text Book Drafts Service Shipping Reports Service Men Foreign Visitors Reports 
tandan Syllabi of Instruction Service Tool Reports Change Record Charts Field Personnel 
1¢e, fol School Shop Dispatching Follow-Up Service Training Foreign Service 
} Classroom Equipment, Packing Sheets Publications Arrangements 
country Exhibits and Wallcharts Flyaway and Export T. 0. Files 
througli School Sound and Shor tages Mailing 
. Projection Equipment Buffalo Plant Service 
Liaison 
work t | 
wy ie ae ee pediamuennken ste emeerernane a sipastenteete” Se 
d infor Fig. 1. Service organization chart, Bell Aircraft Corp. | j 


senils | 


is, be ime to install the proper new cones 

mnt, an@menedies this fault at its souree and | 
g all higpves tie-ups in time and parts ship- 
iy: Thigguent. 
to a de A large number of landing gear fail- 
t to hg@tes at any given station ealls for an ) 


imediate investigation by a specially 
rined technical maintenance service 
‘presentative. On arrival, he talks 
ith the pilots to find out the eondi- 
ons of operating, and watches their 
*¢ of the equipment. He may find 
at some are bringing the ship in hard 


ich trot 
rrectio 








2 is oe down at 125 mph., others stalling- 

5. Takqar laps down, at 90. In other words, 

amber PZ No proper standard procedure | 

lar bag@table to the equipment—and every 

the remodel has its own peculiarities, requir- 

» havulgS Weatment designed especially to 

a newemm’Pe with them. 

him 1! In 4 case of this sort lies the service 

-odueti - most delicate task. He will prob- | 
Me. led approach the matter indi- : ; | 
_Y In tais fashion: “We had a situa- | 

ae : v4 this at another field, and we i] 

3 HUNG a ws { : | 

picture Tie ian 'o remedy it. Here’s what Fig. 4. On a jacked up plane, all mechanisms are studied and put in operation. Complete 


familiarity with every detail of their plane will make these men invaluable when it comes to 


(Turn to page 355) question, “How can we get her flying again?” 
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Dynamic Balancing 


In Propeller Maintenance 


By B. J. CUMNOCK, Senior 


Diagram and plotting system pro- 
vides means of attaining perfect 
dynamic balance on first attempt 
90 percent of time. Eliminates 
guess work, saves time. 


| T IS IMPOSSIBLE to remove all traces 
of dynamic unbalance during engine 
Such unbalanee varies in 
magnitude due to manufacturing toler- 
ances and different combinations of 
crankshaft, damper, connecting rod, link 
rod, and assemblies. Slight changes in 
mounting and even removal and _ re- 
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BRANIFF AIRWAYS , INC. 


ER BALANCING DIAGRAM 
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Maintenance Engineer, Braniff Airways 


placement of propeller dome can cause 
unbalance in themselves and must be 
counteracted to achieve smooth engine 
©peration. 

The propeller balancing diagram in 
Fig. 1 shows a systematic method of 
determining the number and _ location 
of lead disks to be added in the hollow 
balaneing bolts of propeller hub. 

A small metal vibrometer (Fig. 2) is 
attached to the top of the control eol- 
umn. At the speed whieh causes the 
greatest amount of sympathetic vibra- 
tion in the column, the extent can be 
read on the vibrometer. The latter vi- 
brates from side to side, giving an op- 
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tical effect of a “V", of which the poiy 
is the measure of unbalance. As rong) 
ness increases, this point of the “V 
moves down seale, with readings give 
in tenths of inches. 
Having determined that  unbalane 
exists, it is necessary to find out whe 
to place the lead disks for count 
weights. To distinguish between propel 
ler blades, each one is wrapped in tu 
with three windings of common adh 
sive tape at a point about 18 in, fro 
tip of blade, thus causing an unbalan 
of known degree and location. Blad 
are run up separately and the readj 
for each particular blade is plotted o 


--- J” anil 





FIG.2 


Propeller Balancing 
Vibrometer 


the diagram in tenths of inches. Rea 
ings for No. 1 blade are measured on 
vector vertically up blade, those for \ 
2 along a vector parallel to No. 2 blad 
and those for No, 3 along a vector pa 
allel to No. 3 blade. A line is drai 
from the end of the third vector throu 
the center of propeller and is extende 
until it intersects the hexagonal hu 
To the nearest bolt, or bolts, the © 
rect amount of lead is added to balan 
propeller. 
Amount and division of this weight! 
saleulated according to the scallop 
graph lines around center of hub. The 
were plotted by use of the formula i 
rotating bodies. Assuming an wpb 
anced force and assigning a definite ™ 
lation between it and a balance bo 
will produce these outlines, when 10 
duced in the formula, When a plot 
(Turn to page 403) 
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Peedasus Was 


@ Not even in the wildest flights of fancy 
does the winged horse of mythology 
compare to the everyday miracles per- 
formed by the great flying boats of Pan 
American Airways. 

But Pegasus had one advantage! He 
didn’t have to fret over the problems of 
supplies, parts, repairs and the myriad 
details of maintenance that make Pan 
American’s world-wide operations all 
the more remarkable in their amazing 
efficiency. 

Valspar is quite proud of the fact that 
this far-flung airways system uses cer- 
tain Valspar Val-Aero finishes at its 
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bases in New York, Miami and Rio de 
Janeiro. 

In its uninterrupted use of these fine 
finishes P A A inspections show Val- 
Aero stands up under severest service— 
delivers complete satisfaction in every 
respect. 

What Valspar Val-Aero Finishes do 
for P A A—they can do for you. 


A complete line of dependable Aircraft 
Finishes—that meet Government specifi- 
cations. e Valentine & Company, Inc., 11 
East 36th St., New York, N. Y. e Est. 1832 
Makers of the Famous Valspar Finishes 
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The flight performance of many of the 
most vital functional parts of an airplane 
can now be accurately foretold — by tests 
made on the ground. 


HydrOILic Test Stands are making these 
time-saving, life-saving tests possible — at 
aircraft plants, commercial depots and 
military air bases. 





Three typical test stands are shown at left. 
One checks spark plugs for electrical leaks 
. . - another tests magnetos at almost any 
temperature, speed, air pressure or humid- 
ity encountered in the skies ... the third 
checks vital hydraulic systems to make sure 
that ailerons, rudders, brakes, bomb bay 
doors, landing gear, and propeller con- 
trols will work correctly in the air. 





Aviation is only one of many fields in 
which Denison Engineers have applied the 
exceptional smoothness, flexibility and 
controllability of oil-hydraulic power. If 
you have a problem involving wartime or 
peacetime products or production, our en- 
gineers may prove extremely helpful. Call 
your Denison representative, or write us. 


The DENISON 


ENGINEERING CO. 
1166 Dublin Rd., Columbus, Ohio 
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Britain’s Ground Crews 
Batter Germany's War Plants 


When the big bombers blast Nazi factories, credit the field 
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men, the engineers, and the maintenance flyers. It's their work 
that makes possible the continuous pounding of Germany 
by heavy craft, such as the "Lancasters.” 





bround crew at work on an Avro Lancaster. This plane was 
veloped from the Avro Manchester, largest twin-engine bomber in 


ervice with the British. 


I .VEX TO THE inexperienced eye thie 
'; Lancaster, Britain’s newest and 
fastest large four-engine bomber, looks 
od and is good. It is not only fast, 
mit also extremely maneuverable, in 
pile of its size and weight. Fully 
vaded it weighs 60,000 lb. Its span 
‘102 ft., length 694 ft., and it stands 
5 ft. high. The vast bomb bay ean 
wry well over six tons of bombs, 
thich is bad news for Germany’s war 
actories, 

In combat, the Lancaster can give a 
food account of itself. This was sign 
eantly proved hy the reluetanee of 
ueny fighters to engage Lancaster 
omber formations of the RAF flying 
Y daylight to Milan and Le Creusot. 
Flese long range daylight missions are 
mthout fighter eseort. The trick of 
ving in tight formation, learned from 
Auerican crews, helps solidify the de- 
elise, 
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Lancaster carries three 
ed turrets, which ean bring 
on any target within a 
a matter of split seconds. 
give the Lancaster a total 
eight 0.303 eal. Brown- 
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British Air Ministry Photo 





q . eo 
British Air Mintstry Photo 


Close-up of one of four Merlins used in the Lancaster. This 
newest of Britain’s heavy bombers was first officially mentioned in 


the daylight raid on the Diesel works at Augsburg. 





British Atr Ministry Photo 
Patching and repair on one of the tail fins. 
‘Tail turret is in the middle, well to rear of 
these two widely spaced fins, giving excellent 
sweep for guns. 


Armorers installing the four machine guns 
in tail turret. 


ing machine guns, firing over 8,000 
rounds per minute. An _ additional 
power turret can be fitted to the under- 
side of fuselage, bringing the total ar 
mament to teu machine guns. 


(Turn to page S49 ) 
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KNURLED SELF-LOCKING 
SOCKET HEAD HOLLOW 
CAP SCREW SET SCREW 
with the Knurled 
Point 









: Pat'd and 
Patents Pending 


@ 


KNURLING SAVES TIME AND LABOR Kop 


on Knurled Point Locks Screw 
VV, 


The knurling is so cleverly done that 


by preventing slipping, so the fingers can be used 
to best advantage. The firm grip enables mechanics 
to insert screws with speed and accuracy. 


KNURLING PERMITS LOCKING 


—on the principle of a ratchet—the point 


_ wa After countersinking, a few makes no resistance when screw is tight- 
3 smart blows with a special lock- ‘ . P 
tingtecl, having © dred edge ened, but as soon as vibration tries to 


and pilot in center, displaces 
enough metal to engage knurls and 


lock screw. Screw can be backed, prevent it. Screws can be removed with a 
out and used over and over. 


loosen it, the knurls "dig in" and positively 








wrench and used repeatedly. 


Plus THESE ADVANTAGES 


UNBELIEVABLE STRENGTH—"UNBRAKO" Screws register an ultimate tensile 
strength of 189,200 lbs. per sq. inch. 

METAL SAVING—The great strength of ''UNBRAKO'' Screws permit the 
use of smaller and fewer screws. Because the key operates within the socket, 
“UNBRAKO" Screws can be used in the closest of quarters so designs can be 
more compact and lighter. 

WEIGHT SAVING—The HEX SOCKET, mechanically indispensable, also helps 
to save weight—vital in aircraft design. 

CLOSE TOLERANCE—"UNBRAKO" Screws are precision made. 
DELIVERIES—better than average. 


“UNBRAKO” SIZES—from No. 4 to I!/."" diameter. “UNBRAKO” 
HOLLOW PIPE PLUGS ha : HOLLOW SET SCREWS 


Showin 
locked-in 
screw and 
locking tool. 























. Plain Type 
of Steel, Stainless Steel and i 
n te J h : an con Pe v A favorite for over 30 years. 
Aluminum. Sizes Ye” to | | The knurling of Socket Screws originated with ''Unbrako'’ years ago. | Send for the “UNBRAKO 





Catalog. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX [J - BRANCHES: BOSTON - DETROIT - INDIANAPOLIS - CHICAGO - ST. LOUIS - SAN FRANCISCO 
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EAL’s Reduction Gear m So SL ERTETE wl 
Remover : 

e Hydraulically operated fitting in 
use at Eastern’s engine overhaul 
shops for pulling reduction gear 
from engine easing. 
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‘rankshaft Alignment Jig in American Shops 


Crankshaft bearers are standard, but this special instal- 
tion design was worked out by Elmer Dougherty, of 
American Airlines. Micrometer wage, which gives read- 
ngs to .0005 in. is attached to a brace which swings away 
tm checking position to allow installation of crankshaft. 
‘ight adjustment is afforded by threaded collar on 
“rer, Clamp at right, with a similar one opposite, holds 
‘alt for checking master rod bearing. All mounts are 


S 

aste , ba 
ars ened to a heavy steel bed for permanent accurate 
co" 0slhion, 
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VICTORY’S MARGIN MAY BE FEMININE 


Long since have we given up the idea 
that men alone can both fight and supply 
a global war. Clearly is this visible at 
Solar. Increasing numbers of women work- 
ers are assuming increasing importance 


in the production of “anti-monoxide’ ex: 
haust systems for the fighters, bombers and 
cargo airplanes of the United Nations. 
Well may it be said that on the production 
line, Victory's margin may be feminine. 


EXHAUST SYSTEMS- 


SOLAR AIRCRAFT COMPANY «*« SAN DIEGO, CALIFORNIA 
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jevator Work Stand by 
‘nited 

All purpose adjustable work 
tand developed by United Air 
ines and used at major service 
ations. Scaffold can be raised 
lowered, without leaving work- 
ng position, by means of roller- 
hain hoist. Can be used for 
arly any position on the ship. 
adders provide access to stage 
i any height. Wheels lock in 
osition. 
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ydraulic Test Stand of American Airlines 
For testing all hydraulie assemblies and valves 
‘hich ean be removed from the ship, this Ameriean- 
esigned unit incorporates a variable speed electric 
ressure pump of eam driven piston type which 
ives up to 2,000 psi. Assemblies requiring higher 
ressures can be attached to any of six outlets at 
ight and be jacked by hand to 12,000 psi. Shoek 
ruts ean be laid in racks, as at left, pumped up to 
“juired pressure and the lines shut off, leaving 
(under pressure for any length of time, noting 





ex: hitial 
litial and final gage readings for check on extent 
and ul rate of leakage. On opposite side of stand is a 
ons willar rack for eheeking packing friction in opera- 
° ) > - . 7. . 
\ of retracting, and other gear. With two lines 
. . > . 
tion connecting at both ends of unit to -be tested, 
° ‘on ean be run in and out, pressure readings 
MINE. Bring resistance to motion. Too little requires tight- 


Ming of packing, too mueh (more than 18 Ib.) ealls 


‘loosening. Operator is testing a four-way valve. 


VIATION April, 1943 
































Norway’s unconquerable warbirds 


These are the deadly Northrop N3 Patrol Bombers 
with which the Royal Norwegian Naval Air Force for nearly two years 
has helped to hold the Nazis on our North Atlantic sea border 


Y MID-JUNE IN 1940, the Nazis had 
B overrun all of Norway. And we here 
at Northrop had just begun work on a 
new patrol bomber for the Royal Nor- 
wegian Naval Air Force. 

Quit? Not those fighting-hearted 
Norse! Teaming up with the RAF, they 
established “Little Norway” in Canada; 
ordered us to rush completion of these 
Northrop N3-PB’s for combat use in 
the Far North. 

The job, from preliminary sketches 
to the first bomber off the line, took us 
exactly nine months and one day. 


We’re particularly proud of that rec- 
ord, for the N3-PB is a favorite with 
Northrop men and women. Not just be- 
cause this hard-hitting bomber is the 
world’s fastest military seaplane. Nor 


999 
as 


because she can pack 2000 pounds of 
bombs or a torpedo with equal grace. 
Nor is it because she can throw more 
lead than many a four-motored bomber. 
What pleases us more than any of these 
virtues is her STURDINESS. 

Battered for nearly two long years 
by North Atlantic winds and waves and 
storms, with vast distances their every- 
day assignment, these swift petrels of 
Norway’s Royal Navy have proved as 










NORTHROP FIELD, HAWTHORNE, CALIFORNIA + 


tough as the Vikings’ sons who fly the 

In battle, the Northrop N3 Paty 
Bombers have shown their streng!! 
too. They have sent to the bottom mo 
than their share of U-boats. They # 
reputed to have taken part in the ¢) 
chase of the Bismarck. They have drivt 
back giant German bombers. 

We hope you'll pardon a manuf 
turer’s pride in relating all this to y0 
for the Northrop N3-PB is just one: 
a number of American-built warpla 
that have helped to set the pattern ! 
victory. (You can help to shape " 
victory pattern more swiftly by buy 
War Bonds in increasing numbers.) 


NORTHROP AIRCRAFT, In 


— «cn, ™ 
MEMBER AIRCRAFT WAR PRODUCTION COt cI 
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United’s 
Hydraulic Tool 
For Tire Removal 
/ \ 
( = \ 
) 
) 
) | 
: 4 | 
: f 
H 
: f | 
: | 
Used by TWA 
Artificial Horizon Calibration Fixture 
¢Simplified swivel fixture enables calibrating mechanic to 
keep mechanism of artificial horizon fully under control at @ Steel frame and hydraulie jack, which fits over axle and | 
\N ill times. This is very necessary while horizon is being is secured by pin through bolt hole. Pressure applied by 
y upset for the purpose of checking bar settling times from jack forces the frame down, separating tire from flange t| 
the different displacements which are necessary. TWA without damage to either. Developed from suggestion 
personnel report this unit to be one of the most used offered by Bill Pitt, United Air Lines mechanic, and in 
fixtures in the overhaul shop. standard service in United system. | 
se SSUSSSSSSSEREc EEE eee eases se SSSSSSSSSSeeeeeeaeseeeeeee 











Chicago & Southern’s Portable Engine Test Stand for Continental Engines 
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buy . | 
O =a -2-+--- ! | 
ers. aed | | 
| wive/ caster Date Die 
a | eee caster | ee : 
* Detailed drawings of portable engine test stand, designed are locked in place for run in, saving time and handling. | 
vy W. L Anderson, Superintendent of Engineering at Chi- Location of mounting holes will be found in Continental . 


Iné ‘90 & Southern. This is the stand pictured in article Operating and Maintenance Manual of Model W670, series 
“ . ; : : ate a i 4 : 

7 id, Adapting Assembly Line Technique to Engine Over- 6A & MA, p. 41, Fig. 15. Perspective drawing is not to 

vot A,” page 120, Dee. Aviation. Overhauled engines are scale, drawn merely to show position and inter-relation of 


ol t . 1 e.4 . . . 
ted direc'ly to stand and wheeled to test cell, where they braces not visible in dimensional sketches. 
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As a long-time user of Butler Built steel hangars, 
machine shops, warehouses and truck tank refueling 
units, the aviation industry is entitled to know why 
we are unable to fill orders—except on high priority 
ratings. 

The explanation is in the composite picture above. 
It shows Butler Built steel products that are proving 
to be some of the most vital equipment of modern 
warfare. 

Until steel runways are laid, until steel hangars, 
barracks, machine shops and warehouses are erected; 
until refueling tanks are on the battle fronts, our war- 
planes and mechanized fighting forces cannot bring 
to bear their unmatched force and fury. So it is that 
Butler metal crafters work around the clock to match 
the stride of the aircraft and mechanized armament 
industries. ; 

As Butler produces for war, Butler engineers plan for 
peace. Better Butler Built steel buildings for the avia- 
tion industry post-war have already emerged. Witness 
the Butler Rigid Frame structure pictured at the right. 
Note the clear head room to the very peak of the 
gable. 


BUTLER MANUFACTURING COMPANY 
KANSAS CITY, MO. 
GALESBURG, ILL. MINNEAPOLIS, MINN. 


] Sales Offices — Washington, New York 
Chicago, Atlanta and Shreveport 
Export Office — 8 So. Michigan, Chicago 


BUTLER: BUNT 


STEGCL B@wOTE Det N GS 
FOR SALE—SHARES IN TOMORROW—U. S. WAR SAVINGS BONDS 
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Chicago & Southern 
Carbureter Flow Test Bench 

e For ealibration and flow testing of Bendix 
Stromberg injection carburetors, this unit is 
standard exeept for addition of small Fischer 
& Porter flow meter for testing idle adjustment 
setting. By setting all butterfly angles to an 
established standard for idling, then adjusting 
idle flow to an established standard, it has been 
found possible to adjust idle metering of ear- 
buretor prior to installation on engine, with 
very little trimming adjustment required on 
engine test. Another addition is a large Fischer 
& Porter flow meter as a double check against 
standard burette flow readings normally taken 

on this stand. 














PAA’s Propeller Retaining-Nut Wrench Attachment 


¢ To counteract “bellying out” tendency of hexagonal grip- 
ping section of propeller retaining nut wrench, William 
Albritton, Chief of Pan American’s N. Y. propeller shop has 
devised this ring which fits tightly over wrench “hex” section 
and rests snugly inside forward barrel shelf. It consists of 
two rings, the inner revolving freely within the outer on 
roller bearings, taken from an old thrust bearing. Inner 
part turns with wrench, gives firm centering support, pre- 
vents slipping. 





TWA Bench Oscillator 

¢This pocket-sized oscillator was designed to relieve the 
large Sperry Scorsby oscillator for exclusive job of function- 
testing Gyropilot Control Units. It consists primarily of a 
mechanism which gyrates instruments about all three axes 
ot motion in a gentle synchronous movement adjustable in 
three steps from 0 to 30 deg. of amplitude. Use of this 
oscillator during ealibration results in better service per- 
formance of direetional Gyro and Artificial Horizon Indi- 
ators, Power unit consists of motor driven gear reduction 
0X mounted under ealibration bench to conserve working 
‘pace. Oscillator, when stopped in either right or left hand 
Positi n, can be used for still test calibration in angles of 
¥, 45, and 15 deg. 
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REPUBLIC AVIATION 






REPUBLIC AVIATION CORPORATION 
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“THUNDERBOLTS”... Across the field 
and out of sight in a matter of seconds, 
Republic P-47 squadrons, in thunderous flight, 
streak to battle. Such speed and power mark 
a new epoch in high-altitude fighter combat 
. .. portend the final purge from the skies of 
















the emblems of piracy. 
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Fig. 1. The 1930 forerun- 
ner of the modern air- 
cralt power gun turret. 
Although not power oper- 
ated, it was counterbal- 
anced, and thus the gunner 
—in consideration of the 
speeds of that day, and 
relative to the greatly re- 
duced loads which could 
be obtained with the en- 
closed design-— was en- 
abled to train his weapon 
efficiently. 
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Fig. 2. Second step in gun turret develop- 
ment, in 1933, gave gunner a geared hand 
control over both elevation and _ traverse. 
Here, gunner moved with his guns, had ad- 
vantage of sighting through the same screen 


panel. 


Designing Gun Turrets 


As Integral Part of Aircraft 


By L. G. FRISE, 
hief Engineer to Aircraft and Armament Di- 
isions, Bristol Aeroplane Co. 


evelopment from hand-operated 

hydraulic-powered multi-gun 
nits is traced by sketches and 
photographs which reveal de- 
ign and construction details of 
ristol turrets. 


UISTANDING POSITION held today by 
Bristol power-operated gun tur- 
“s Is due largely to the fact that these 
uts have from the first, been designed 
Y the men = created the aircraft 
"which they have been proved. The 


nefits of this method—over the alter- 
} 3. First emotely controlled gun opera- 

on where gunner did not occupy the turret 
toper—a han mnenee gun built into a 

No place fighter, 

VIATION 


April, 1943 


native of trying to standardize a turret 
without control over the design of the 
aircraft to receive it—have to be ex- 
perienced to be appreciated. 

The many military aireraft types de- 
veloped by the Bristol Co., have entailed 
consideration of practically all forms 


. Reflector sight 


of offensive and defensive armament. 
Thus it is perhaps most convenient to 
date our conception of the modern pow- 
er-operated multi-gun turret from the 
first attempts, back in 1930, to enclose 
the gunner and gun, thus removing him 
from the slipstream. 
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Figs. 4 and 5. Early hydraulic-operated nose and tail and reversing friction drives conveyed motion to guns. ty 
gun turrets. These units replaced electric drives designed Control was via small “joystick,” but failure to get adequate 
for a 1932 bomber (which was ultimately developed into smoothness caused shelving of electric systems until 
the Bristol Bombay). Most successful of the electric drives _ recently, when they again began to be used in a field 
consisted of motor driving a disk from which variable speed dominated by hydraulic units. 








Fig. 7. First special mid-ship turret, Fig. 8. Development of succeeding Blenheim 
a 1935 design for the original Bristol turrets, such as that shown here, can be 
Blenheim, which was initial high- traced from system shown in Fig. 7 through 
speed medium bomber to go into large types with different makes, numbers, and 
scale production. Carrying one gun, calibre of guns; varying ammunition feeds; 
this turret gave partial rotation in rear sights and armor protection; and designs 
hemisphere only. affording partial and complete rotation. 
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This GIANT 
OF MODERN INDUSTRY 
Is Just a Part of 
WEBER FACILITIES 

AND EXPERIENCE 2 Bro 










































guns 

Geared for War Production! ... Weber is 

equipped to handle contracts requiring 

unusual construction. Die-stamped auxil- 
iary gas tank assembly, by the thousands, 7 
are produced quickly and economically by \ 
this huge hydraulic press. This press and > 

other Weber equipment is available for 

“outside production” to aid you in securing 

quicker and more economical output. Per- 
haps your engineering staff has a problem jie 
which they would like to discuss. Our rep- box 

resentative will call at your convenience. 
A 
ié 

's 
es 
i 
| 38 
o¥ 
————_ ee 4 
ENCE 

5 @ EXPER! ne 
=H FACILiTieE Rerting to | 
| ase FA Victory : . 
WEBER SHOWCASE & FIXTURE CO., INC. 5700 AVALON BOULEVARD, LOS ANGELES, CALIFORNIA ag 
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Figs. 9 and 10. Twin gun turrets de- 
veloped for Bristol Beaufort and Blen- 
heim medium bombers. Common fea- 
ture of these two, and that shown in 
Fig. 8, is that gunner can remain in 
turret and still operate radio or other 
equipment in the aircraft located just 
outside periphery of turret. For this 
purpose, back of turret has been de- 
signed open and free from structure 
so that gunner has free access with 
his hands, a feature of special value 
where economy of crew is desirable. 
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Fig. 11. Advantage of unified design for complete bomber 
and armament is shown: here in arrangement devised to offer 
sreatest possible performance without sacrifice of efficiency 
or effectiveness in armament carried. This turret. developed 


a ‘ 
in 1936. shows how aircraft and turret structures can be 
smoothly welded into efficient combination. It is also an 

— 


early example of removal of gunner from turret body and in 
addition shows size reduction which can be effected when 
gunner merely needs to move his head to follow sight. Inter- 
esting detail of this layout was complete absence of backlash 
obtained by operation in one direction only against a spring 
return. 
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= _ Have Flown 6,600,000 Transatlantic Miles 
nce May, 1S) on Pan American Clippers 2 










Northward to Foynes, eastward to Lisbon, southward to Leopoldville 
Pan American clippers have carried 44,000 passengers and 2,500,000 
1225 transatlantic flights since May, 1939- On every 
guard against foreign 


tinuously on 
well as on glycol heating systems. 
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pounds of mail on 
clipper, Cuno filters have been con 


particles in engine lubricating oil, as 
















filter discs past stationary cleaner blades which 


ji as adherent solids. 


s the Way to New Era 
comb out imbedded as We 






Pan American Point 














in Long-Range Aviation—and Ever More | odnee l 
Efficient Maintenance Methods Where hand operation is impractical, a Cuno- 
developed hydraulic motor continuously cleans 
You find continuously-cleanable Cuno filters the filter. Occasional inspection and removal 
on these trail-blazers of our air-borne mer- of sludge from the sump are all the attention 
chant fleets because Cuno engineers ~~ right a Cuno filter needs. 
from the beginning — worked with Pan Pan American uses the hydraulic motor on 
American and other aircraft and air-line engi- engine lube systems, and manually operated ass 
neers to develop safe, sure Auid-cleaning for filters on glycol heating systems. apy 
engine and supercharger lubricating systems, fou 
for hydraulic control and glycol heating First in the Aircraft Industry — Cuno on 
systems. Filters Used by Majority of Aircraft -_ 
Pan Americah knows their Cuno-protected and Engine Makers filt 
fluids will be clean. The all-metal filter discs thi 
provide a positive method of removing from Today’s widespread acceptance of Cuno bet 
the fluid all solids of a size larger than specified. filters in aircraft applications has naturally - 
The filter element is permanent, eliminating created @ service responsibility. Cuno has thi 
need of frequent replacement —and non- accepted this responsibility by establishing a 
Jiminating possibility of sudden competent maintenance and advisory staff 
i d which works closely with service departments; 


collapsible, ¢€ 
breakdown i 
compact, yet 

The filter i 
rupting fluid flow. 


n flight. It is lightweight an 
making sure that oO ws become 


handles full flow. 
tself is cleanable without intef- thoroughly familiar with Cuno trouble-free 
A turn of the handle rotates fluid protection and low-cost maintenance- 
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HELPS DETECT ENGINE TROUBLE 


This Pan American mechanic holds the head and cartridge 
assembly of a Cuno Auto-Klean used to filter glycol in heating 
appliances (see diagram below). On the table is also one of the 
four self-cleaning engine oil filters built in as standard equipment 
on the Wright Cyclones which power the big clippers. Pan American 
maintenance men carefully inspect sludge removed from Cuno 
filters for signs of engine wear. If the mechanic finds metal particles, 
this automatic warning of engine wear permits repairs to be made 
before major trouble develops. Pan American finds this a highly 
useful additional feature of the filter that ‘‘safeguards the fluids 
that safeguard flight’. 

Glycol heating system on Boeing Clipper 
used by Pan American Airways System 
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Assembling a harness for the B-17 in the Boeing 
plant. Belden wire is used. 









in a Flying Fortress. Every connection is 
| , inspected by experienced examiners. 





> wn Ry ~ e 
_ Approximately five miles of wire are used W i} 






























The Boeing 
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ANOTHER PLACE > 
WHERE BELDEN WIRE GOES TO WAR 


A familiar figure on battle fronts from the Bering Sea to the 
Mediterranean or the South Pacific, the Boeing Flying Fortress 
has provided a perfect platform for wonderfully accurate, high 
altitude precision bombing. Since Pearl Harbor, the famous 
B-17 has constantly made the “news” with amazing feats of 
stamina and heroism. 

With production more than quadrupled—and an ever increas- 
ing demand for more—Boeing Aircraft Company has main- 
tained in all detail its high standards for workmanship and 
materials. And, here along with thousands of other service-tested 
parts, Belden wire goes to war. 

Back of Belden aircraft wire is a lifetime of experimenting 
and testing—collaboration with aircraft engineers since flying 
was in its infancy. This vast experience makes possible the 
Belden wire that meets today’s needs. 


Belden Manufacturing Co., 4665 W. Van Buren St., Chicago, Ill. 





Awarded the U.S. Treasury Special Citation of Merit for 
initiating the War Bond-or-Cash Dividend Plan 


Elying Fortress. 
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ypenceE that Germany’s Luftwaffe 
ie attempting to eatch up with the 
Tnited Nations in the field of power- 
operated gun turrets Is given In reports 
m the Messerschmitt Me-210A-1, long 
range fighter-bomber. 

Developed frem the Me-110, the new 
eaft carries a crew of two, a_pilot- 
hmbardier and a radio operator-rear 
omer, and it is designed for use as a 
lng-range fighter, dive bomber or 
sound attack eraft. Defensive armor 
plating— with a total weight of approxi- 
nately 900 Ib—is provided for both 
ew and vital parts of the plane. Ar- 
nament consists of two 20-mm. Mauser 
amon and two 7.9-mm. machine guns, 
fred in the nose, and two 13-mm. ma- 
dine guns firing to the rear in remote- 
entrolled “blisters”. 

This latter installation is perhaps 
ile most interesting on the plane. The 
rar gunner, facing backwards, is seat- 
al just behind the pilot under the same 
wckpit cover, above and ahead of the 
gins, Aiming through reflector sights, 
ie controls the guns through a pistol- 
ike eontrol grip. 

Both guns are mounted in streamlined 
ilisters in the end of a drum which 
mins through the fuselage just aft of 
ihe trailing edge of the wing. Move- 
went of the pistol-grip engages frie- 
in bands with either of two small 
‘tims—revolving in opposite directions 
tm power delivered by a 14-hp. elec- 
ne motor—to elevate or depress the 
sins, Movement of the small drums is 
musmitted through a pinion engaging 
‘gear which surrounds the gun drum. 
A maximum swing of 70 deg. can be 
‘teomplished ; 35 deg. above horizontal 


Specifications and Performance 


Data 

Span. 59 ; | 
ME Sa biela sedate eveiaine do ft. 9 in. 
Gar a speichern 40 ft. 3 in. 
he sht, approx......21,30( . 
Bomb load | aes Saisie es "2°300 Ib 

had Capacity..............550 gal. 

paximum speed (est.)......385 mph. | 

gines. .. ...Two Mercedes-Benz | 

a a | 

Armament. DB-601F-1 


— -Two 7.9-mm. machine 
pa S and two 20-mm. Mauser 
— fixed in nose; two 13- 
wo machine guns in remote- 
Controlled blisters. 


ig 
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Latest Nazi fighter-bomber features remote-controlled "blister" 
qus for rearward protection, also new type dive brakes. 
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British Combine 
Among latest German planes is Messerschmitt Me-210A-1, long range fighter-bomber 


developed from well known Me-110. Outstanding feature is Nazi attempt to catch up with 
United Nations designers in use of power-operated gun turrets. details of which are shown 
in accompanying sketch. 
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Remotely controlled by radio operator-rear gunner, who sits just behind pilot facing 
to rear, are guns on each side of fuselage set in streamlined blisters. Mounting is 
electrically-rotated drum running through fuselage to give maximum of 35-deg. elevation 
and same depression for 13-mm. machine guns. Lateral motion, also limited to 35 deg. 
to the side, is given by similar unit operating within drum. 


and 35 below. Lateral movement of the 
guns is given by a similar friction band 
unit, except that in this case a gear 
surrounding the drum is attached to a 
gear which, in turn, drives a pinion to 


impart the motion. The guns can be 
synchronized but 2 deg. off center, 
but they ean be swung independently, 
however, to a maximum of 35 deg. 
toward the side. 
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ANISH GHOST. 


WITH THIS NEW 


TRACING CLOTH 


PHOENIX is the new kind of trac- 
ing cloth, proofed against per- 
spiration stains and water marks 
—that holds erasure scars ata 
minimum. PHOENIX gives you 
clean tracings, in pencil or ink, 
free from untidy “ghosts” that 
reproduce on blueprints! 

An exclusive new process is 
responsible for this amazing per- 
formance, a process which defies 
moisture, and gives PHOENIX its 
unusually durable working sur- 
face. You use harder pencils... 
get sharper lines with less ten- 


A&E 


dency to smudge. Even 6H pencil 
lines show clearly, and repro- 
duce strongly. You don’t mar 
the surface when you erase; 
erased areas take pencil smoothly 
—and ink without feathering. Its 
new white color and its increased 
transparency provide excellent 
drawing contrast... produce 
strong blueprints. 

Give PHOENIX your own 
drawing board test. See your 
K&E dealer, or write for a gen- 
erous working sample and an 
illustrated brochure. 









PHOENIX DEFIES 
MOISTURE GHOSTS 


Perspiration and water 
splashes on ordinary tracing 
cloth create “ghosts’’ which 
reproduce on blueprints. 
PHOENIX Tracing Cloth 
withstands actual immersion 
in water for fully 10 minutes 
at a time! Perspiration and 
water marks will not stain it! 


PHOENIX LESSENS 
SMUDGE GHOSTS 


The new improved surface of 
PHOENIX Tracing Cloth 
permits you to use harder 
pencils (SH and 6H) and to 
get sharper lines with less 
tendency to smudge. 

Result: Cleaner tracings 
and blueprints. 


PHOENIX REDUCES 
ERASURE GHOSTS 


Ordinary tracing cloths be- 
come scarred whenerased... 
erased spots produce ghosts 
on blueprints. 

PHOENIX has a durable 
drawing surface that reduces 
working scars toaminimum, 
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\s is the ease in the Me-110, the fixed 
achine guns and cannon mounted in 
,, nose are equipped with flash tubes 
we page 98, Nov. AVIATION), which 
‘| in cooling. 

Anew “wrinkle” in dive brakes for 
h upper and lower wing surfaces has 
» developed on this new Messer- 
jmitt product. Mounted just behind 
single spar, the brakes consist of 
jraulically operated parallel perfo- 
nied L-shaped aluminum alloy slats, 
» brake for the top surface having 
» such slats, the lower, four. In 
tracted position, the brakes fit flush 
th the wing surfaces to eliminate drag 


wbular construction. 


ww, marsh, or thin ice. 





for normal flight. 
The 210A-1 is equipped 


with two 
Mercedes-Benz DB-601F-1 engines. 
These appear to differ from the DB- 
601E used in the Me-109F fighter only 
through addition of special duets which 
direct a stream of cool air to the spark 
plug wells and exhaust stacks, the latter 
probably being an attempt at flame 
damping. 

The plane follows conventional con- 
struction practice, the wings having 
metal spar, ribs and flush-riveted metal 
covering, and fabrie-covered ailerons. 
Fin and stabilizer are both metal, but 
rudder and elevators are fabrie covered. 
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SIKORSKY HELICOPTER PASSES ARMY TESTS 
my-Sikorsky helicopter whjch, following Wright Field tests, resulted in award of produc- 
in order to Vought-Sikorsky division of United Aircraft Corp. 
Main rotor has diameter of approximately 36 ft., vertical rotor at tail 
15 ft. Over-all length of craft is approximately 38 ft., height 12 ft., and gross weight 2,400 
b. Power is furnished by 7-cylinder Warner engine by gear and shaft transmission to the 
dtotors. Craft can be equipped with low pressure floats to operate from land, water, 


Closed model is of welded 








Q @rt-Proof Windshield 
1\ Protection of pilots against injury 
: even death resulting from collisions 
th flying birds, together with satis- 
















Mug reeent cooperative experiments. 
merous injuries have resulted from 
* wild geese, seagulls and other 
is crashing through windshields, es- 
tdlly at night. In at least one in- 
Pure, a bird went through the wind- 
the bulkhead, on through the 
mM of the cabin, and on into the 
> compartment. 
 Tesearch to date has produced 
zi — and glass shield which will 
am the impaet of a 15-lb. bird 
,  S at speeds above 200 mph. 
experiments were directed by John 


iS 


te 
ine 








: sea of the Civil Aeronauties 
om any > Technieal Development 

‘ iterate ms A, L. Morse, chief of the 
evelopment Section of that 
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tory de-icing, appears imminent fol-- 


Division, Cooperating were technicians 
of Westinghouse Electrie & Mfg. Co., 
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E. I. du Pont de Nemours, Monsanto 
Chemieal Co., Pittsburgh Plate Glass 
Co., and Libbey-Owens-Ford Glass Co. 

Westinghouse developed a_ special 
compressed air gun with an 8-in. bore 
and 20-ft. barrel into which freshly 
killed fowl are placed, inside flour sacks, 
and shot against test windshields at 
speeds simulating actual flight condi 
tions. Velocities in excess of 400 mph. 
ean be attained. 

One promising type of panel de- 
veloped is made by laminating a 3-in. 
sheet of especially prepared polyviny! 
acetal resin between two panes of semi- 
tempered glass, each }-in. thick. The 
amount of plasticiser used is adjusted 
to provide maximum toughness and resi- 
lieney at flight temperatures. The 4- 
in. plastie sheet extends about an inch 
beyond the glass and is bolted to the 
reinforeed metal frame of the aireraft. 
To prevent the windshield tearing loose 
from the frame, sheet metal strips are 
embedded in these extended edges. 

The complete windshield assembly in- 
cludes a front pane of j{-in. tempered 
separated from the impact re- 
sistant panel by a narrow air space 
through which hot air ean be eiren- 
lated to serve asa de-icer. 


glass, 


Ryan To Build 
New Navy Combat Plane 


Ryan Aeronautieal Co. is revising 
its production program to take on de- 
sign of a new combat eraft for the 
Navy, T. Claude Ryan, president, has 
announced, 





FOR SAFER FLIGHT 


Compressed-air gun shoots freshly-killed birds against windshield under simulated flight 
conditions in cooperative government-industry research program to eliminate injuries due to 


collision between planes and birds in flight. 


Plastic and glass manufacturers, working with 


CAA, have developed windshield which will withstand impact of ]5-lb. bird at speeds over 


200 mph. 
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Above — Curtiss-Wright workers 
sinking flush rivets with a 3-lb Size 
AVC-10 Ingersoll-Rand riveter. 


Below — Lightweight Size OOK 
drills with angle attachments help 
fabricate Warhawks. 








2150 hp of Ingersoll-Rand steam- and clectric-driven compressors at a Curtiss-Wright plant. 
difculty to 
Curtiss-Wright is producing a steady stream of those swift and maneuverable P-40F 
Warhawk fighter planes that deal deadly blows to the enemy. 

Compressed air plays an essential part in the production of these planes. Its Beloo—Fhush riveting withen AV- 
use is essential in the mines that produce aluminum, copper, iron, zinc, tin, lead, 13 riveter on a Warhawk pannel 
chromium, and other vital metals. No forge shop, machine shop, or fabricating and 
assembly line could get along without it. At the flying fields compressed air inflates 
the tires, charges the landing-géar shock struts, and helps in many ways to keep 
the planes ready for action. 

Tools operated by compressed air are light in weight, easily handled, quickly 
adapted to many kinds of work, extremely durable, and economical to operate and 
maintain. Many jobs cannot be done as well, or even at all, with any other form of 
power. The building of compressed air machinery—all kinds of compressors and the 
tools that use the air — has long been Ingersoll-Rand’s job in war and peacetime. 
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Gets Industry Backing 





CAP Courier Service, which got a real 
gat in New York last summer (AVIATION, 
Aug, p. 215), carries increasing loads for 
yar. Cleveland unit, established Dec. 1 on 
mderwriting of about $7,000 from approxi- 
mately 50 manufacturers, now has duration 
ssignment from their owners of 20 planes— 
(hp. Pipers, Aeroncas, Taylorcrafts, and 
Eroupes to 215-hp. Wacos, Stinsons, and 
fairchilds. Under direction of CAP Lt. 
Dean H. Robinson, station commander 
(right), and with symbolic inspiration of 
cavern-mouthed bird, 50 pilots from Ohio 
Wing groups 511 and 514, 12 of them with 





more than 1,000 hr. experience in air, are 
rushing materials and personnel from Cleve- 
land war plants to places off beaten air 
trails. 









One urgent request came from Picker X-ray Corp., where A. E. Fingerhut (left) foreman 
the electrical department, found that 50 Army field X-ray machines were being held up 
fr lack of meters. James Dunn, company purchasing agent (right), phoned detaile of 
liculty to Courier Service office provided by Cleveland Chamber of Commerce. 















' 


‘ i 


f 
at 


4 = 


re was dispatched to Bluffton, Ohio, and brought needed meters back to Cleveland 

bntoy all an _ them to factory. Two days were saved, and X-ray machines made 

“bree om rc, Mrs. Dorothy Forkel, whose years flying experience of 126 hr. was 

le inte . “y with CAP, kept Curtiss-Wright production lines moving by flying 50 lb. 
sullalo courier station, now manned by 20 pilots and 12 planes. 
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i(leveland Courier Service 
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Women Instructors Graduated 


First ten of what the state hopes will 
be hundreds of women flight teachers 
have been graduated from the Women’s 
Instructor Training School conducted 
at Nashville by the Tennessee Bureau ot 
Aeronautics. 

So great was the demand for their 
services after 15 weeks’ learning under 
the direction of Phoebe Omlie, on leave 
from CAA, that the state is urging the 
Senate Appropriations Committee to 
provide $2,500,000 for the graduation 
of 500 more women instructors in other 
parts of the country during the next 
six months, with 400 others in training. 
Tennessee alone has received 1,000 re- 
quests for such instruction. 

Each of the new teachers offered ap- 
proximately 120 hr. flying experience 
when accepted for the course. One was 
a practicing aeronautical engineer, an 
other the wife of a CAA instructor and 
a member of CAP. During training 
these women brought their hours in the 
air up to a minimum of 165, qualifying 
for a commercial pilot’s certificate, the 
rating of flight instructor, and addi 
tional ratings for completing courses 
in meteorology, navigation, aircraft 
structures, engines, and civil air regu- 
lations. 

Bids for their services were received 
from school boards and flight instrue- 
tion contractors throughout the South. 
One Florida contractor offered jobs to 
the whole class. At present, however, 
the graduates are seattered from New 
Mexico to Missouri, 

Funds for condueting the flight in 
structor courses were derived from the 
Tennessee tax on aviation gasoline. Of 
the seven cents collected on every gal- 
lon, half is retained by the selling air 
port and the remainder forwarded to 
the Bureau of Aeronautics. This money 
has thus helped sustain airports and 
enabled the bureau to install state-wide 
air markers, conduct ‘aviation education 
projects in every county, print text 
books, and give a course in airport 
management at the University of Ten 
nessee. Present income of $200,000 a 
year is being spent on further improve- 
ments in flying facilities and introdue- 
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PLEDGED to all-out aid to America’s fighting forces, 
NORMA-HOFFMANN is devoting all its resources and 


its 32 years’ experience, to the production of PRE- 
CISION BEARINGS for the Army, Navy and Air Corps, 


and for manufacturers of armament and equipment. 


tor’ 
NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN,., U. S. A. week ol 
BALL, ROLLER AND THRUST BEARINGS ° FOUNDED 1911 i 


ubing, Pier 
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pis Bureau has consistently pio- 
gered in the sort of promotion which 
an best be done by .a state govern- 
ment,” says CAA. “The increase in 
ing which will result from the ex- 
ded CAA training program is likely 
»inerease this income and make pos- 
she still more promotion projects 
hroughout the state.” 


\iong the Apron 
he CAA War Training Service 
formerly known as the Civilian Pilot 
ining Program) will continue,” an- 
mnces IX. McLean Stewart, the ad- 
inistration’s executive director of 
mining. “The rumor that it will be 
ken over by the military has no factual 
foundation. The service is, and will 
mtinne to be, the contracting ageney 
mugh which flight instruction eon- 
mactors will deal in respect to all mat- 
as having to do with the conduct of 
lot training programs for the Army 
md Navy.” 

Amendments to CAA regulations now 
movide ratings for aireraft mechanie, 
ireraft engine mechanic, and factory 
thanie. Candidates who have failed 
maminations for mechanic certificates 
y apply for reexamination after 30 
ays. Those who flunked only the test 





or's final lecture—Dorothy Lov 
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vweek cours: 1 ; 


Meign stations, 
wat) : Eliza G, 


VIATION, April, 1943 


on Civil Air Regulations must also pre- 
sent evidence that they have taken five 
edditional hours instruction in this 
subject. 

Stanford University is giving 25 en- 
gineers of Hughes Aireraft Co. ad- 
vanced training in stress analysis and 
related subjects necessary for the build- 
ing of the huge plywood eargo planes 
suggested by Shipbuilder Henry Kaiser. 

In a suggestion for the War Man- 
power Commission, Pfe. Dudley Hol- 
land, AAS En. Br. No, 8, Washington 
und Jefferson College, Washington, Pa., 
calls the present labor training pro- 
gram “highly satisfactory” but “insufli- 
cient” and asks for a “well planned, 
continuous program of motion picture 
training” in whieh films could be ex- 
changed between appropriate services 
and industries. 

Scholarships in ground training sub- 
jects — navigation, engines, radio — for 
30 public school teachers have been 
offered respectively by New York Uni- 
versity and Polytechnie Institute of 
Brooklyn. Applicants must certify 
their intention to teach secondary school 
preflight subjeets during the next aca- 
demic year. 

First course ever offered to women 
by Lincoln School of Are Welding, 
Cleveland, has been completed by 13 
candidates. 

Commissioning of two more fields at 
the Pensacola Naval Air Training Cen- 
ter virtually completes the expansion 


supervisor of American Export Airlines’ first 

in company procedures for handling passengers and cargo at home and 
mphasizes two points just before graduation of class. 

Zp ugh, Miss Love, and Walter Hitchcock. 
& Ferre Barbet, and Dorothy Arnold. 


Seated (left to 
Standing: George Bright, Natalie 
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work eommenced there November 
Maj. Gen. James Il. Doolittle lias 
received the Nath Aviation 


Assn.’s annual award for high aeeom- 


Traine 


plishments in aeronauties. 


On Patrol 


A bulletin, Facts about CAP Train 
ing, is being distributed 
Wings by OCD. 

Applications for repair 
now being handled by WPB regional 
offices, which have been authorized to 
issue priority ratings up to and in- 
cluding AA-1 on requests valued at not 
over $500. 

A revised edition of Civil Aeronauties 
Manual 60, Air Traffic Rules, is avail- 
able from the Superintendent of Doeu 
ments, Government Printing Office, 
Washington, for 20ce. 

Virst civilians ever to receive the War 
Dept. Air Medal, CAP members Maj. 
Hugh R. Sharp, Jr. of Wilmington and 
Lt. Edmond I. Edwards of Newark, 
Del. (now a naval ensign), have been 
decorated by Pres. Roosevelt for per 
forming. a rescue at sea. When a plane 
on coastal patrol was foreed 
killing the observer, Lt. Mdgar Shellus 
of Columbus, first CAP fatality on 
Army service, Sharp and Edwards 
landed a Sikorsky amphibian in rongh 
water and pulled the other victim, Lt. 
Henry T. The Janding 
damaged the left wing float. To bal- 
ance the water in it, Edwards rode on 
the right wing till the plane taxied 
within range of a Coast Guard boat. 

Propellers ean’ also partially pro- 
duee vegetables, judging from the ex- 
perience of some Florida flyers. In 
twelve planes they swooped over 8,000 
acres one recent cold night and kept the 
air circulating so frost would not form. 

According to figures in a_ recent 
speech made in the House of Repre- 
sentatives by Hatton W. Summers of 
Texas, the New York Wing is the larg- 
est in the nation, with 4.593 members 
in 6 groups and 28 squadrons. Ohio 
comes close behind with 4,212 members. 

Safety Bulletin No. 148, Carburetor 
and Induction Icing, has just been re- 
leased by CAB. 

Carrying out the CAP program of 
flying mail to release needed Army 
pilots, Mrs. Dorothy Hutchings is ecov- 
ering the route between Boise and 
Pocatello, Ida. 


among the 
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down, 


Cross, aboard. 
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A letter from General Campbell 


that we’re proud to have you read 











*% The Sperry’ Director and Remote 
Gun-control System are but one exam- 
ple of many ordnance instruments de- 
veloped through the co-operative efforts 
of the Ordnance Department and 
Sperry which enable American guns of 
all types to fire faster and shoot 
straighter than those cf the Axis. 


ALL COMMUNICATIONS SHOULD BE ACCOMPANIED BY CARBON COPY AND ADOREBEED TO 


WAR CEPARTMENT 


‘TO wanna PROMPT ATreserae 


ans OFFICE OF THE CHIEF OF ORDNANCE 
WASHINGTON 


-— 


DEC 22 1982 


ur. R. E. Gillmor, President, 
Sperry Gyroscope Company, 
Manhattan Bridge Plaza, 
Brooklyn, New York. 


Dear Mr. Gillmor: 


The performance of the equipment which your company has 
supplied our service for carrying out the past year of combat will 
undoubtedly be of intense interest to your personnel. It is par- 
ticularly desired to point out the performance of the Director and 
Remote Control equipment which your company has supplied for 3" 
and 9O mm. Antiaircraft Guns. 


American troops in the Philippine Islands using the ear- 
lier models of Sperry Directors brought down an exceptionally large 
number of Japanese planes. Sperry equipment performed exceptionally 
well and contributed largely to the resistance put up in that cam- 
paign. 


The latest reports come from Guadalcanal in the Solomon 
Islands where one 90 mm. battery destroyed a total of 16 enemy air- 
craft in one month using the Sperry Director and Remote Control Sys- 
tem. The ammunition expenditure of only 50 to 60 rounds for each 
plane destroyed is far less than any on record for antiaircraft com- 
bat and is a tribute to the Sperry men who have contributed to the 
extreme accuracy of the director and control. This antiairoraft bat- 
tery had no trouble in engaging with accurate fire planes flying et 
high altitudes and has destroyed planes flying at === 


It is suggested that you inform your employees that the 
equipment which they are building is measuring up to the highest 
standards and is definitely contributing a part in winning the pres- 
ent conflict. Your coz 





Sperry Gyroscope Company, Inc., 
Brooklyn, New York 
Division of Sperry Corporation 


He wrote the letter. Major General L. H. Campbell, 















Jr., is Chief of Ordnance, United States Army. He 
knows, from recent trips to the fighting fronts, and 
by regular reports from the field, how Sperry equip- 
ment performs under actual battle conditions. 






Iron men plus a metal brain. Crack anti-aircraft 


crew at their posts with a Sperry Director, the cont 
metal brain of the ack-ack guns. This amazing 10 bef 
strument calculates range, transmits firing data by 
which shell fuses are set and guns automatically perf 
aimed so that shells explode at the exact momet! ae 
when they will do the most damage to an enemy M 
plane. 

mus 
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Brawn and Control make the Power TO KAYO TOKYO / 


The high qualities of precision, strength and de- 
pendability are probably a humdrum prelude to 
the more deadly “last act and curtains” in the 
drama of whipping the Axis all over the world. 

But . . . rugged prefabricated structures and 
control elements that go into the finest planes 
in the world are necessarily routine! Routine 
perfectionism is now the only “ism” that really 
counts. 

Machine guns must wheel freely . . . and they 


must not jam. Landing gear parts must function 


GENERAL AVIATIO: 


perfectly so that planes will fight and fight again. 
Rudders, elevators, flaps and ailerons must have 
positive and feather-like control for attack and 
evasion, for take-off and landing. All aircraft 
parts must be right... there can be no second best! 

The workers, the designers and engineers, and 
the management .. . a// the men and women of 
GENERAL AVIATION .. .« have 
only one aim: TO KAYO not only 
TOKYO, but TO KAYO all the 


enemies of our freedom! 





EQUIPMENT COMPANY, INC. 
ASHLEY and WILKES-BARRE, PENNSYLVANIA, U.S. A. 
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We like to feel that our 
Army-Navy “"E” award is 
| | for work that is helping our 





customers to earn their "E” 
| too. 






i} THE BULLARD COMPANY 


BRIDGEPORT, CONNECTICUT 





America is now rapidly overhauling the Axis 
in the air. Credit America’s productive genius 
for the amazing speed with which, in one short 
year, old plants and new have turned out the 
bombers, the fighters, the transports we need. 

Credit too, for a vital share in the achieve- 
ment, the speedy and accurate Bullard Vertical 
Turret Lathe. The greatest single reason we 
are making 6 times as many V.T.L.s today as 
in 1940 is the vastly increased demand for 
them by the airplane engine makers. 

When the war is won, these V.T.L.s will have 
plenty to do. It will take little time to retool 
them for the works of peace . . . for in versa- 
tility too, the V.T.L. is way up there. 


Centralized Control 


ONLY V.T.L.s HAVE 
ALL THESE FEATURES: 


Airplane photos, 
U.S. Navy Air Corps. 


Functions 
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Milling and Boring Unit.......... een 
From Linley Bros. Co., Bridgeport, 


(onn., is available color folder concerning 
company’s high speed vertical milling and 
jig boring machine. Described as both com- 
vact and versatile, machine features mi- 
feed head with direct 


pac 
crometer 
reading gage. 


screw 


Aircraft Plastics Bulletin........... 2 
Engineerinty Highlights About duPont’s 
Plstics is new bulletin issued by E. LI. 
duPont de Nemours & Co., Wilmington, 
Del, contaming data on properties and 
applications of iirm’s Lucite, Plastacele 
Pyralin, Nylon, and Butacite, . Aircra 
uses are specified. 


Vibration Reducers ........+.++--+- 3 
With yust-published revised catalog 
section on its Vibro-Insulators, B. F. 
Goodrich Co., Akron, includes special on- 
gineering work sheet. Latter is aid in 
providing data preparatory to installa- 
tions of mountings to reduce vibration, 
shock, and noise in shop machinery, fit- 


tings, ete. 


Motor Maintenance ............... 4 
Issued by Dumore Co., Racine, Wis., is 
bulletin Care and Maintenance of Frac- 
tional Horsepower Motors. Text, photos, 
and diagrams instruct operator in hand- 
ing of many service requirements of 
units, 


Furnace Contro! Devices..... sik aie 
Binder of bulletins on automatic con- 
trol instruments for industrial furnaces, 
kilns, and ovens has been published by 
Bristol Co., Waterbury, Conn. Loose-leaf 
frm allows for insertion of future addi- 
fons and revisions regarding units. 


Electric Bonding Rine..... peice’ 6 
Bonding ring designed for use between 
any electrical plug shell and wire shield- 
ig 18 treated in bulletin being mailed by 
Cannon Electric Development Co., Los 
Angeles. Photos and diagrams explain 


ww Which may be employed with either 
lexible conduit 


3 coupling nut or cable 
Camp. : 
Offers Machinery Ce ae 7 


Prev md Co., Milwaukee, offers liter- 
lalencine r ing its Hi-Eff dynamometers, 
“eon, Taateempapi drilling machines, 
ine — ds, and Hi-Duty drilling ma- 

: mits are described and_ illus- 


Mated in explicit color folders. 
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Keep UP-TO-DATE 
On Developments 


This selected information on new publications and products is offered 
by the "AVIATION" Reader's Service through cooperation with 


the manufacturers. 


It helps executives save invaluable time, pro- 


vides profit through convenience. To obtain literature or additional 
data on new products described, simply fill in form below,* clip it to 
your letterhead, and mail. There is no cost, no obligation. 





Re Tereet GED. ccc cccciccsccancss, & 

Profusely illustrated explanatory bro- 
chure is available from Rogers Machine 
Works, Buffalo, N. Y., concerning com- 
pany’s “Perfect 36” vertical turret mills 
for boring, drilling, and turning. High 
detail of photographs of machines is fea- 
ture. 


Chart on Fittings.........eeecee005 9 

Special handy-reference wall chart pre- 
pared by Weatherhead Co., Cleveland, 
illustrates company’s AN-standard tube, 
universal, bulkhead, hose, and pipe fit- 
tings, also check and selector valves and 
hydraulic actuating cylinders. 


Carbide Tool Maintenance......... 10 
Four simple ways to get longer life 
from cemented carbide tools are graphic- 
ally shown in red, white, and blue jumbo- 
size wall poster put out by Vascoloy-Ra- 
met Corp., North Chicago, Il. Plates on 
chart deal with critical speed, clearance 
angles, sharpening, and tool positions. 


Adjustable Spacer .........cicceee 1 

Released by David J. Ross Co., Benton 
Harbor, Mich., is bulletin describing opera- 
tion of Rousselle adjustable spacers for 
milling machines. 


FOO TI is ceca cctvacsccuacens 

Documented with illustrations from 
various war plants is pamphlet on ma- 
chine tool industry’s contribution to war 
production. Released by National Ma- 


chine Tool Builders Assn., Cleveland, 
under title Machine Tools. 
Hand Tachometers .............-..- 13 


Six single-range centrifugal hand tacho- 
meters, with 4 in. dials, cases and acces- 
sories, covering ranges from 100 rpm to 
10,000 rpm. are shown in Bulletin No. 
790 from Herman H. Sticht Co., New 
York City. 


Metal Cutting Manual ............. 14 

McKenna Metals Co., Latrobe, Pa., has 
issued illustrated 52-page pocket manual 
for metal-cutting-machine operators cov- 
ering tool applications, designs, styles, 
and tabuiar suggestions on grinding wheel 
speeds. 


Graphite Parts Separation......... 15 
Usefulness of “dag” colloidal graphite 
in separating parts without damage is 


described in Bulletin No. 422-H from 
Acheson Colloids Corp., Port Huron, 
Mich. 


Bie Shempiag .. cc ccccccccccccesse 

Dayton Rogers Mfg. Co., Minneapolis, 
describes its work in new booklet A 
Small Lot Metal Stamping Service With- 
out Prohibitive Die Costs. 


AN Connectors .. secccecceses OF 

Diagrams and Army-Navy-manufactur- 
er’s number codes for AN connectors 3100, 
3102, 3106, 3108 and ANDI0066 have 
been published by Cannon Electric De- 


eevee 
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velopment Co., Los Angeles, in 


Electrical 


Connector 


revised 
Bulletin, 


for industrial plants are contained in 


Plant Protection Fact Sheet issued by 
OCD editorial section as Publication 
214k. 


Aluminum Characteristics ......... 19 

Yield strength and characteristics of 
its aluminum alloy castings are listed by 
Scott Aviation Corp., Laneaster, N. Y., 
in a pamphlet Scott-Cast “40-B.” 


Type AN 
hi : i SNEED osc micnec ee > sie. ae 
which also contains catalog supplement, Electrical Equipment ; ‘< 
° . ° . . Wy : > Y ver bl = aw «Cf -pag 
descriptions of junction shells, cable Wartime Conservation 1s new j-page 


clamps, dust caps, and bonding rings. 


Plant Protection .......... SSNS. ois sae 
Highlights of Office of Civilian Defense 
protection 


recommendations for passive 


book, available from Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, con- 
taining tips on conserving motors, trans- 
formers, and distribution systems and re- 
building them for bigger loads. 














on problems of steel, 


Treated 


Philadelphia. 








Ryerson Appointed by Aircraft Scheduling 
Unit of The Aircraft Production Board as 


Stock Source 


Aircraft 
Alloy Steels 


Ryerson Steel-Service Plants in Chicago, St. Louis, Cincinnati and 
Jersey City are now carrying Aircraft Alloy Steels (Chrome- 
Molybdenum bars) in stock under the ACW program. 


These aircraft steels represent only a small part of the many thou- 
sand kinds, shapes and sizes of steels available at Ryerson. Ryer- 
son engineers and metallurgists are always glad to work with you 


X4130 Rounds—Cold Finished—Heat Treated 
X4130 Rounds—Cold Finished—Annealed 
X4130 Rounds—Hot Rolled—Annealed 

X4130 Hexagons — Cold Finished—Heat 


4140. Rounds—Cold Finished—Annealed 
4140 Rounds—Hot Rolled—Annealed 
and many other alloys. 


Aircraft Steels at Chicago, St. Louis, Cincinnati, Jersey City. 
Other Plants at: Milwaukee, Detroit, Cleveland, Boston, Buffalo, 


RYERSON 


for 
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Tap Sharpening ...............) » in book 
Second in a series of edu itional 


a ‘ rangemen 
talks” from Greenfield Tap aid Die Conil made tha 
Greenfield, Mass., is an illustrated leaf  ision. 
on How to Sharpen Taps. . | 

trical I 


Automatic Ferruling ..... see. Mab Enclosed 

New machine for automat ‘Ally attacimstribution 
ing ferrules to low tension, flexible shiel 
ing conduit, manufactured recent] 
established Vaill Engineerine (o,, Way 





vil sugges’ 
banch cireu 


wlIDog Ele 


bury, Conn., is described in folder yy 
available from company. 4 micals i 
ae Part Ture 
Precision Tapping ............ see. Maps played 
Specifications and features of machi colorful: 
designed to make 2, 3, 4, and 5 gage fimo contain 


with one pass of tap are presented fmpalized indi 
book Bakewell Tapping Machine No, 
issued by Bakewell Mfg. Co., Los Angell" Packin 
4 New oper 
Collet Chucking Fixture . ee. Mapfication a 
Zagar Tool, Inc., Cleveland, * has pul nd pheum: 
lished booklet illustrating uses and aday pmpiled b) 
tability of its collet chucking fixture sflgo. 
holding and indexing work up to 2 
round shank in lathes, milling machine 
presses, and grinders. 












Surface-Angle Plates ..............} 
Distributed by Thomas Wilberton 
Go., Cedar Grove, N. J., is descriptive by 


letin on its bench and floor model coy utomati 












bination master — surface-angle plate Fast fee 

which are guaranteed within .0001 idlBireraft al 

tolerance. astings, a 
ip 

te hess, ib... MRT ETE uy o- 

Simplicity of joining plywood pari arved 


with one-hand tacker before molding j luced by © 
portrayed in folder prepared by makegf@20- Bed 
A. L. Hansen Mfg. Co., Chicago. ‘tions wl 
p any des 
Conserving Rubber ............. “F sie S8.ir 
Twenty brief suggestions for conserve) have 
tion of hose, belting, etc., are contain Ra io, 
in How to Lengthen the Life of Mechay 5 
ical Rubber Goods, booking being maile iydraulie 
urlace, oS 


by Pioneer Rubber Mills, San Francise 
by de. mc 


nm. to 18 ft 
matic cont: 



















Aluminum Welding, Brazing......... 

Aluminum Co. of America, Pittsburgh 
has issued illustrated, 100-page book « 
instructions and suggestions for Weldiv 
and Brazing Alcoa Aluminum. 


Lethe Folder ... 0.5.6.0 esse canee 
Features of its automatic hydrauliq 
semi-automatic, mechanical, and mantl 
production lathes, chamfering machine 
and pneumatic bar feeds are presented! 
folder from Lipe-Rollway Corp. Sy" 
cuse, N. Y. 
Blind Riveting .........---+++009"* 
In its Handbook A-43, Cherry Rive 
Co., Los Angeles, pictures applications 
procedures, and tools for fastening ™ 
blind rivets in airframes. 
Lathe Installations +o sel 
Technical Service Dept., South Bent 
Lathe Works, South Bend, Ind., has PF 
pared Bulletin H-3 containing  illustré 
tions, diagrams, and suggestions for Ti 
Installation and Leveling of the Lath 


Aircraft Engine Film .....-.-- veeeee 

From motion picture, Wright Aerom 
tical Corp., Paterson, N. J. has extract 
ed essence of explanation of engine ope 
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Mydraulic pressure 


‘n booklet titled Cyclone Combustion. 
mi : . : 
ents for display of movie can 


rrangem om : 7 
nade through firm’s Public Relations 
ne 

ivision. 

ctrical Distribution .......-.--. 33 


Enclosed busbar method of electrical 
tribution is pictured, with specifications 
nd suggested layouts for and 
anch circuits, in Bulletin 427 issued by 
l!Dog Electric Products Co., Detroit. 


feeder 


micals in War ...- +. -eeeeeeeee 34 
Part Turco Products, Inc., Los Angeles, 
s played in speeding war production 
lortully displayed in folder which 
so contains a partial list of firm’s spe- 
:jized industrial chemical compounds. 


y" Packing Chart.........-..-5- . 35 
New operating analysis chart for spe- 
Hication and shop record of hydraulic 
nl pneumatic “U” packings has been 
mpiled by Wayne Davies & Co., Chi- 


avo. 
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Dielectric Parts Treatment ........ 36 
Scintilla Magneto Division of Bendix 
Aviation Corp., Sidney, N. Y., has pre- 


aircraft and automotive 
vice bulletin on Chromic Acid Treatment 
of Dielectric Parts. 


pared new ser- 





Latest Machine Tools 


utomatic Contour Miller ... 37 


Fast feeding, high speed cutting of 
irraft aluminum alloys, extrusions, 
astings, and billets too large for usual 
upment is now possible on the AS8SO-A 
utomatie contour milling machine, pro- 
lueed by Onsrud Machine Works, Chi: 
ago. Bed is made of 74 and 15 ft. 
‘tions which may be bolted together 
any desired multiple length. 
ate 20-in. table sections fastened to 
hd have “T’ slots on 9-in. centers, 
llowing work to be clamped by air or 
from below table 
Speed of the carriage, driven 
by de. motor, can be varied from 4 
m. to 18 ft. 6 in. per min. Under auto- 
atic control, carriage speed is regu- 





Open 


urtace, 
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lated through rheostat activated by 
roller following cam bar contoured in 
relation to werk. Controls for the two 
horizontal and two vertical cutter heads, 
which ean do four simultaneous op- 
erations, are mounted on carriage. Cuts 
are automatically -controlled through 
guides which follow templates set up 


to desired shape (see diagrammed 
photo). Reproduction can thus be 
maintained within .001 to .003 in. 


Specifications: Length any combination 
of 74 or 15 ft.; width 7 ft. 
cluding trolley and duct posts; weight 
45-ft. machine about 52,000 lb.; table 
245 in. wide, height of surface 364 in. 
Maximum diameter for horizontal cut- 


8 in. In-’ 





More Durable, 


More Foolproof 
Wood Aircratt Assembly 


—e wiTH 
NOW possiBl me 
NEW NON-ACID * WARM-SETTIN 


PHENOL RESIN GLUE! 


Wi invite your inquiries ee 
newly developed orgs wns 
dehyde resin glue which sets a —_ 
ards for wood aircraft assem y 
these ourstanding qualities: ; 
: iaiaill 
DURABLE—Produces typical wae 
fungus-proof phenol-resin bond. | 
t film is s/ég 
ON-ACID — The s¢ nid 
pre far exceeds AN-G —_ 7 
ts. Eliminates known wea — 
ear occurs with us of hig 
wi 
acid catalysts. 
FOOLPRO 
has good 


ng bond on jor 
on ~ difficult or impo 


its i diate 
LY—Permits imme 
ss up to 12 hrs. may elapse 
seed application and pressure. 
WARM-SETTING — Sets in warm stot: 
age room (140° F.). 


n is non-crazings 

ities. Makes 
here perfect fit 
ssible co actain. 


Since this announcement was 
made last November, several 
of America’s most important 
wood aircraft manufacturers 
have begun experimental use 
of CASCOPHEN LT-67. Success- 
ful production use on special 
constructions is established. 





@ We are glad to supply latest in- 
formation on this new glue to as- 
sembly plants, on request. Address: 
Casein Co. of America (Dept. A4), 
350 Madison Ave., New York, N.Y. 


CASEIN COMPANY 
OF AMERICA 
Phenol-resin, Urea-resin and Casein glues 
to meet all aircraft requirements 


9 4 5 
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ters 9 in., vertical 3 in. Working range 
from table to vertical motor 2 to 11 in.: 
working range from table to center of 
horizontal motor arbor 34 to 114 in. 
Maximum clearanee of work 7 in. high, 
20 in. wide.-—AviaTION, Apr., °45. 











Ol Roclaiome? ....ccccccesss & 


Aireraft lube, Diesel, and transformer 
oil reclaimers with eapacities up to 200 
gal. in 90 min. are being marketed by 
Youngstown Miller Co., Sandusky, .O., 
which report that machines reduce ac- 
eidity to new oil values and substan- 
tially remove asphaltic materials as in- 
dicated by ASTM precipitation tests. 
By extracting contaminates as well, they 
restore dirty oil to original usefulness. 
Dirty oil is supplied to machine by 
automatie float-controlled pump. Op- 
erator adds ordinary refiners’ earth, 
turns on electric agitator and heaters 
regulated by thermostats. Signal lights 





AIRCRAFT crews in every 


theatre of war are today depending 
upon radio operating efficiency for in- 
structions while in the air. Victory or 





defeat, safety or disaster, often hang 
in the balance. Astatic Co-axial Cable 
Connectors and Multi-contact Plugs 
and Sockets for aircraft radio equip- 
ment, make secure contacts and at the 
same time provide a modern, govern- 
ment approved method of almost in- 
stantly connecting or disconnecting 
electrical circuits. For speed and de- 
pendability in installation and service, 
Astatic products give top performance. 







iN CANADA: 
CANADIAN ASTATIC, LTD, 
TORONTO, ONTARIO 


THE ASTATIC CORPORATION 


YOUNGSTOWN, OHIO 
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ing two-s 
distanee 
ums is é 
(spindle 
to table 
size (hori 
right to le 
raised is | 
in. Net 





indicate when oil and_ earth hav 
reached proper temperatures. Then op. 
erator delivers oil through filter press, 
removes contaminated earth as dry cake, 
—AVIATION, Apr., 743, 
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Double-Head Tapper. coccees Smmcrated ¢ 

fllustrated here is double-head radialfq’°* sii 
tapping machine manufactured by Bake- 

well Manufacturing Co., Los Angele Flash W 


Combined unit may be used for tapping 
two different sizes of holes or for work- 
ing on two different pieces, or one heal 
may be equipped with a drill. Radial 
arms make possible moving of tapfhort circ 
around work. Sensitive clutch designedf#nent of 

to prolong tap life, positive depth conf#rpted, t] 
trol, and flexibility in range of mate. 
rials and work handled are features. All 
electrical equipment is incorporated in 
base of the machine, as is also coolant 
pump. There are two tapping ranges 
71.6 to 376.5 on 60 eyeles and 59.3 t 
314.0 on 50 cycles (3.08 gear reduction) 
Tapping capacities: Pipe thread in alt 
minum, fiber, plastics, brass, and mag 
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NEW PRODUCTS 


yesium { to 5 in.; pipe thread in nor- 
malized nickel and chrome moly steel 3 
to in.; N. C. and F. thread in alumnum 
jronze, plastics, or softer material 4-40 
to; in.; N. C. and F. thread in mild 
eels and in nickel and chrome moly 
eels 4-40 to § in. Supplied with ma- 
chines for main drives are single-wind- 
ing two-speed 3-hp. motors. Maximum 
jistanee from center of spindle to eol- 
mus is 36 in., from spindle to table 
(spindle up) 28 in., and from spindle 
0 table (spindle down) 12 in. Table 
ize (horizontal) front to back, 284 in., 
rvht to left, 46 in. Height with spindle 
mised is 93 in. and floor space is 50x55 
in, Net weight of double-spindle ma- 
chine is 5,300 lb., while shipping weight 
(erated domestic) is 6,300 lb.—Avia- 
non, April, °43. 


Flash Welder .............. 40 


Incorporation of “Flash-trol” monitor 
to prevent are short circuits is feature 
of new flash welder produced by Pro- 
gressive Welder Co., Detroit. When 
short cireuit impends, forward move- 
went of platen is momentarily inter- 
rupted, then resumed, thus being de- 


Signed to avoid line overloading and in- 
tomplete welds. Upsetting speed and 
Mestre are provided by booster which 
forces oil into platen traversing eyl- 
inder—AviaTion, A pr., °43. a8 


Memeinder................ 41 


Manufactured by Moore Special Tool 
Bridgeport, Conn., is Moore Jig 
Grinder for finishing holes to size and 
ee te material hardening, and 
. , reasine die life. Parts of the 
ay a ive hardened, ground, and 
tated at Ror en ete 
lapered holes + wane ia es 
gles up to 14 deg. in 
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For Ring Conditions 
Favoring Peak Performance... 


Use U.S. Super-Positives 








For every hero—one Blondel 


UT for the faithful Blondel, 
Richard the Lion-Hearted 
might never have returned from 
the Crusades... he would have 
died a prisoner itt the Tyrol. 

Today’s heroes have their 
*‘Blondels,”’ too . . . in the plants 
and factories that supply the 
equipment for war. 

At Fleetwings, for example, the 
**Blondels” are building planes 
- - . sturdy Fleetwings’ basic 
trainers for the Army’s fledgling 
bird-men. And they are building 
parts... wings, fins, stabilizers, 
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ailerons, tail assemblies, fuselage 
sections, and hydraulic equip- 
ment for many of America’s 
bombers and fighting planes. 

Working with practically every 
aircraft material ... with stain- 
less and other steel alloys, with 
aluminum, with plywoods ... 
the men and women at Fleet- 
wings are fighting a supporting 
action that’s felt all the way to 
Berlin, Rome, and Tokio. 

But today’s production, vast 
and important as it is, is not all. 
The Fleetwings’ pioneering that 


developed the first all-welded, 
stainless steel military plane is 
continuing . . . unabated. Victory 
will find Fleetwings qualified and 
ready to serve as ‘‘Blondel” to 
the air needs of the Peace. 


(Plant No. 1) 


FLEETWINGS 


Incorporated 
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pioneers with parts 
and hydraulic 
equipment 


The BT-12, all- welded basic trainer built for 
the U. S. Army Air Forces. 


NEW ELECTRICAL GAGE, capable of auto- 
tically measuring the strain developed dur- 
static tests is now in use at Fleetwings to 
ed the testing of aircraft structures. With 
is device, it is possible to measure and make 
nent record of the strain developed at 
different points of a structure—all within a 
gle minute. : 


E“DUCKS” HAVE FLOWN from our lofting 
ns since the advent of the new Fleetwings- 
tloped Spline-Lock. The Spline-Lock, es- 
tially, is a rubber vacuum cup with a hook 
“finger” attached. Primarily designed for 
ing splines on vertical lofting boards where 
oldlead weights or “‘ducks”’ are impractical, 
has been found they are equally efficient on 
izontal boards since they hold down the 
tsmuch more securely. 


OM THE HYDRAULICS DIVISION comes 
M of the large variety of tests to which all 
twings’ hydraulic equipment is submitted 
ore leaving our plants. Every flying condi- 
is duplicated during the tests—and valves 
tion perfectly or are rejected. A “‘strato- 
ere box,” for example, filled with dry ice, 
cuces the sub, sub-zero temperatures 
tuntered in high-altitude flying. Other 
reproduce tropic heat, make sure that the 
‘sare leak-proof and will stand body pres- 
of 2,500 lbs. per square inch. 


ded, 


an Te 

ROW” is the 
story } of the monthly mag- 
| and issued by Fleetwings 


tibing production 
tteuts and other news 
interest to men and 
nen in the aircraft in- 
tty. If you'd like a copy 
“month, write us on 
company Stationery, 
"Your request to “The 
mm,” Fleetwings, Inc., 
“Ol, Pa, 


9 to 





’ "KEEP ’EM FLYING!” 


— PUtETWINGS> 


Incorporated 


RISTOL, : PENNSYLVANIA 


MATION, April, 1943 








either direction. Other specifications: 
Table range 94 x 14} in.; table size 10 
x 16 in. (not shown in photo) ; grinding 
capacity with wheels, 3/16 to 5 in., with 
diamond laps 1/32 to 3/16 in.; grinding 
speeds 15,000, 25,000, and 45,000 rpm.— 
AviaTon, Apr., 743, 


Press Welder.............++ 42 


Designed for high speed precision 
projection and general Spot resistance 
welding of sheet and structural steel as- 
semblies, wire, and non-ferrous metais, 
series P-50 and P-100 automatic, air- 
operated press type welders have been 
added to line of Pier Equipment Mfg. 
Co., Benton Harbor, Mich. Pressures 


obtained depend upon size of double-- 


acting air cylinder and can be regulated 
from 800 to 4,000 lb. Platens with “T” 
slots hold projection welding dies. For 
spot welding, machines are equipped 
with two 24 in. dia. by 8 in. copper 
horns machined for 1} in. water-cooled 
electrode holders at right angles or off- 
Standard throat depths 
Capacities, series P-50, 


set positions. 
12 and 24 in. 


sl 
NEW PRODUCTS 








30 and 50 kva; series P-100, 75, 100, 
and 150 kva. NEMA types, 1, 2, and 
3 timing and sequence controls avail- 
able-—AviaTION, Apr., 743, 


Automatic Riveter .......... 43 


To replace hand riveting of heavy 
aireraft assemblies, bomber spars, and 
wing skins, General Engineering Co., 
Buffalo, has devised new automatie mul- 
tiple riveter (Model G-3000) which sets 
fastenings at an angle or parallel to 
axis of motion when pieces are held in 
a template. Material can be laid out 
in sequence on motorized feed rolls 
while the machine is operating. The 
two heads, fitted with single or multiple 
anvils, can be run together or separately 
and easily shifted from automatic to 
manual control.—AviaTION, Apr., ’43. 
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Shop Equipment & Accessories 


Stitching Wire ............ 44 


Used to materials together by 
method similar to desk stapler, new 
zine coated stitching wire developed by 
American Steel & Wire Co., Cleveland, 
has guaranteed minimum tensile strength 
of 290,000 lb. per sq. in., diameter 
of .051 in. Said to penetrate steel .030 
thick, duralumin .040 in., aluminum 
.060, and softer materials such as rub- 
ber, wood, and cork to } in., 
wire is reported particularly adaptable 
to the fastening of rubber, plastics, 


bind 


asbestos, 


fibre board, laminated wood and other 
construction materials to stainless steel 
or aluminum. “Its use,” says firm, 
“permits stitches to be made at the rate 
of several hundred per minute. Cold air 
ducts, first aid kits, and ammunition 
boxes also can be ‘sewed’ into their 
proper places by use of the material.” 
AVIATION, Apr. 743, 


Check NN Ss a ai eae ber ah ene 45 
New type universal check valve per- 
mitting twelve combinations to be made 

























B-C Control Motors are speci- 
ally designed throughout for 
aircraft service. They are 
ruggedly built, to exacting 
specifications, to give proper 
performance under all operat- 
ing conditions. They have 
' found wide acceptance by 
leading aircraft manufactur- 
ers. Please write for Bulletin 
F-1781. 


250 


For positioning flaps and 
valves on heating, cool- 
ing, and air filtering 
units, and for other con- 
trol purposes. 




























“Apr., 743. 








Known ; 
it opera 
rained 10 


with one body and any two of thy 
ousing.- 


types of adapters is now in produeti 
at American Screw Products, Los 4 
geles, under trade name “ASP.” p 
signed for airplane hydraulie ling 
valve is described as being 16 peree 
lighter and having two to four tim 
greater flow capacity with correspon 
ing reduction in back pressure. Adap 
ers available for flared tubing, intern 
or external threads. Furnished in 
standard sizes of heat treated aluminy 
alloy tubing, it can be assembled to m 
any combination of tubing, conneeto 
or fluid flow direction. Laborato 
tests of 50,000 reciprocations at tey 
peratures up to 275 deg. F. report 4 
breakdowns or distortions —Aviam0 
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Cleaning Fluid ............. 


The Curran Corp., Malden, Mass., 1 
ports new cleaning fluid faster the 
naptha for cutting gummy, tarry di 
on metal parts. Intended to repla 
carbon tetrachloride, it is a wat 
white methalated hydrocarbon solve 
described as non-inflammable and no 
explosive, inducing no corrosion or rus 


ing in ferrous metals and less toxg) 
than tetrachloride—AviaTion, A 
"43. 


New Magneto........seeees 


For moderate horsepowered airera 
engines, Edison-Splitdorf Corp., Wé 
Orange, N. J., is producing 5-lb. ma 
neto with low sparking performance 
cranking speeds. Spring mechanism 
drive end facilitates starting by mere 
ing shaft speed while retarding spa 


ing ene 
provides 
ing time 
fists of 
tits, co 
lors, anc 
tabinet 

open i; 
covers, 

~AviaTy 


Multite 
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City Pr 
lew mul 
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NEW. PRODUCTS 
frown as Edison Jr. aircraft magneto, 
t operates by rotating magnet con- i 
ined in single-unit, die-cast aluminum : 


housing. AVIATION, Apr., 43. 


TO ARMY AND NAVY 
elding Control............ 48 - LY Jigitie Wale), 


Simplified construction, eliminating 
ital materials and facilitating inspee- Tr TY, 3 ‘ 
tion and servicing, is feature of new / 
Jectronie capacitor discharge resistance 
yelding control announced by General 
Electric Co., Schenectady, N. Y., for 
‘Baluminum resistance welding. Employ- 


Ing energy-storage principle, control 
Provides high currents and short weld- 
mg time required for this-work. It con- 
isis of charging and discharging cir- 
tuts, control station, Pyranol capaci- 
lors, and sequence control. mounted in 
tabinet with full-length front doors 
lopen in photo) and removable rear 


“ers. Interior is ventilated by blower. 
~AvIATION, A pr., 743. 


Multitester Unit ............ 49 
Added to instrument line of Radio earasusme * T “¢ INC. 


City Product G : 1922 
Bee ee City, 8 , OS ANGELES+CALIFORNIA 
multitester (Model 461) has sensi- : : 


AVIATION April, 1943 





Win A War Bond! 











a er — 
Acheson Colloids Corporation will . 
give a $25.00 War Bond to each of . 
the 5 people who submit complete : tn, eye) 
and accurate answers together with { 
the 5 best letters on the question, = WAR BOND 
“Why is “dag” colloidal graphite 
sateneee in the sceaatiiliaie ania or FOR YOU 
use of the products pictured here?” If You Can Tell Why 
(1) State business connections (no 
one in the graphite field or their 
families will be eligible). {2) All 
entries must be legible. (3) All en- 
tries must state the publication in 
which the advertisement was seen. Lt. 
THREADS (4) Entries must be postmarked not later than June 15, 1943. (5) In case With ov 
of ties, duplicate awards will be made. (6) Entries become the property meter h 
of the Acheson Colloids Corp. (7) The verdict of the judges will be final. 1,000-5,¢ 
meters, 
(-10-100 
HIGH TENSION . P Q (- 1,000 
INSULATOR r 


tivity of 
seal 











Bake 
nounces 
BM-16( 
and tre 





“Waitt 


—— = for Booklet 421-H 

“dag” Colloidal Graphite for 
Assembling and Running- 
in Engines and Machinery 


ee ie ae 7 tie, 
¥E RS nef feng wee bray! 


“COLLOIDS CORPORATION es 
MICHIGAN \ Ee 








"ACHESON 
PORT HURON se aT 


AVIATION, 
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fivity of 20.000 ohms per volt on all 
de. ‘scales. 1,000 ohms per volt on a.e. 
With over-all size of 7 x 54 x 3 in, 
meter has ranges of 0-2.5-10-50-250- 
1,000-5,000 on d.e., a.e. and output volt- 
meters; 0-100 on d.e. microammeter; 
§-10-100-500 on d.e. milliammeter; 
- 1,000 - 100,000 - 10,000,000 on ohm- 
meter; and —10 to 50. on decibel meter. 
—AviaTION, Apr., *43. 


Phenolic Plastics ........... 50 

Bakelite Corp, New York City, an- 
nounees new phenolic molding plastic, 
BM-16034, for long flow extrusion work 
aid transter molding and new phenolic 
molding material, BM-13017, designed 
specially for aireraft and automotive 
nition parts.—AvIATION, Apr., 743. 


Conversion to Screws....... 51 


Designed by Kessler Aero Products 
Co, Burbank, Calif., to eonvert small 
ind medium sized lathes into the speed 
linge ot hand production screw ma- 
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A splash of gasoline...a spark...and there’s a blaze running 
amok, threatening vital American battleplanes. 

But as soon as the alarm sounds, the peril can end...if a 
duGas fire extinguisher is near at hand to conquer the fire, 
quickly and decisively. 


DUGAS GETS RESULTS FAST! 


In contact with fires, duGas releases great blankets of gases 





which have a powerful flame-killing effect. DuGas is a/ways 
ready for use in a split-second. ..it never hardens, freezes or 
evaporates. Long storage won’t cause it to go stale... it is 
unaffected by damp or dry air. Moreover, its use produces 
no toxic gases. DuGas is harmless to everything except fire! 
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wised nae ne Available in Models 
chart § - ris 15T and 30T Hand Ex- 


the en of tinguishers, Models hal 
tics of all tYPr nd 150 and 350 Wheeled Model 30T Hand 
ve : Extinguishers. Extinguisher 


Model 150 Wheeled 
Extinguisher 








Write for details and 


priority information, 














DUGAS ENGINEERING CORPORATION ¢ MARINETTE, WISCONSIN 


Owned and Operated by Ansul Chemical Company 
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“We found the answer in untrained women 





...and A- C W - LD - RS,” says Chief Electrician of Large War Plant 


“Production-line welding in 10 days by women 
operators who never struck an arc before? A few days 
ago we would have thought it impossible. Today, 
it’s a fact!”’ 


So states this official, who has supervised the train- ° 


ing of more than 600 women welders, for producing 
tank tread shoes on seven continuous production 
assembly lines. The average woman worker quickly 
learns how to strike an arc and run short beads—from 
then on she practices, practices, practices welding 
tank tread shoes. Usually in ten days she is ready for 
actual production welding (work must pass bend 
tests)—where her initial work is carefully supervised 
by her instructor. 


PLANTS IN 25 CITIES... 


“One of the biggest factors that has made it possible 
—and successful,” says this electrical engineer, “has 
been the use of a-c welders. We bought them originally 
because they were immediately available, although we 
had always used d-c. 


“We found, however, that the freedom from afc 
blow made it much easier to develop qualified oper- 
ators. Weld quality is excellent. Most important, 
we’ve had literally no maintenance in nearly a yea 
of 24-hour-a-day average operation.” 

* * * - 

The 275 Westinghouse a-c 500-ampere welders in operation 
at this plant are just a few of the many Westinghouse welders 
that are solving problems of availability, ease of operation 


freedom from maintenance for many war plants. Ask for booklet 


B-3136. Westinghouse Electric & Mfg. Co., East Pittsburgh, om 
jai 


OFFICES EVERYWHERE 


AVIATION, April. 1943 
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are collet closing attachment and 
eross slide. Former handles bar and 
tubing stock from ‘1/32 to 4 in. dia., 
chucking and releasing work while lathe 
runs. Used in conjunction with collet 
doser, cross slide provides forming and 
atoff. Adaptable for Atlas, Crafts- 
nan, South Bend, Logan, and similar 
lathes of 3 in. spindle capacity.—AvI- 
ATION, Apr., 743. 
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Vacuum Tester ..............52 


Furnished by Leiman Bros., Newark, 
N. J., and designed to test instruments 
such as directional gyros, artificial hori- 
zons, and altimeters is a vacuum and 
pressure unit (photo above). Machine 
is slow-running, provided with automa- 
tie lubrication and controls to adjust 
vacuum and pressure as desired.—Avi- 
ATION, Apr., *43. 


ge eer rT eee ees 


Available trom American Automatic 
Typewriter Co., Chicago, is vacuum 
pump in two standard sizes, 15 and 7 
cu. ft. at 4 in. of mereury. Four bel- 
lows, mounted within square wooden 
Irame, are driven electrically through 
connecting attached to a shaft 
and by a “V” belt to motor. Shaft 


Si raps 





= mae 





NEW PRODUCTS 






Both 


speed approximately 200 rpm. 
types of pumps are equipped with gov- 
ernors to prevent wear when they have 
reached their exhaust capacity.—Avt- 
ATION, Apr., °43. 


Drawing Board Top..........54 

No-Ink drawing board top, is special 
eover for draftsmen’s boards, being 
marketed by W. H. Long, Co., Chicago. 
—AVIATION, Apr., *43. 


Winter-Tread Tire ....... a 


Photo shows C. J. Burkley, Good- 
year Tire & Rubber Co., Akron, in- 
specting careass of plane tire he de- 
signed to reduce skidding on snow and 
ice. It is encased with wire coils which 
become tiny ridges when the tread is 
vuleanized in place—AviaTION, Apr., 
"43. 
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A-C WELDIN: 
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Whether it’s a pro ple? 
of training new operators 1 —— 
quickly or of improving preseté-weid qual - 
ity, Westinghouse a-c welders, with their 
freedom from arc blow, can help you. 100, 
200, 300 and 500-ampere models. Also 
1000-ampere models for use with the 
Unionmelt process. 





ARCONTROL 


Single, pre-set current adjustment. Lots 
of capacity to handle all kinds of work. No 
drop-off after warming up—less lost 
motion making adjustments. 200, 300, 400 
amperes. 





GIS 


MULTIPLE-OPERATOR SETS: 
Do the work of 20 to 30 single-operator 


rotating sets. Stationary types for shop 
operation—semiportable types for use on 










shipways and similar applications. Ask 
for complete data. 
. PORTABLE 
One -_- 
=o CKING 
PANELS 


SG isoe ~ wae 
Compact, single-operator control panels 
for fit-up work with multiple-operator sets. 
Extra capacity for light tack welding. 

Write for latest literature. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 


WELDERS 
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THE BOosl THAT PUTS THOUSANDS 
OF H.P. INTO ACTION. ... 


At many bases, undef various conditions, the starting of air- 

plane motors often presents real problems. To step up, speed 
up and conserve starting equipment, “‘boosters’” are used, 
powered by dependable Briggs & Stratton gasoline motors. 
This is but one of many “out-of-the-ordinary” applications 
which, with scores of more familiar uses, make up a most 
impressive list of ways the armed forces are being served by 


Briggs & Stratton motors. 


As an emergency wartime 
service, we are trying to route “used” 
Briggs & Stratton motors that may 
not now be in service, into the hands 
of those who need them so. badly: 


Do you knowof any Briggs & Stratton 
4-cycle, air-cooled gasoline motors 
— no matter how old — that are 
not in active service? If so, please 
write us, giving sizes, model num- 
bers, and a report as to general con- 
dition. We will serve as a “clearing 
house” to make contacts between 
owners and prospective purchasers 


BRIGGS & STRATTON CORP. 
MILWAUKEE, WISCONSIN U. S. A. 
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NEW PRODUCTS 


Straightening Press........, 5% 





Design of high speed straightening 
press by Anderson Bros. Mfg, Co., 
Rockford, Ill., is reported to eliminate 
necessity of moving shaft from anyils 


to centers for checking, which is done iy 








W hen’ bend- 


same position as bending. 
ing pressure is released, spring pres 
sure on rolls allows shaft to rotate for 
Indicator gage is calibrated 


checking. 
Pressure 


in thousandths of an 
supplied by hand hydraulie pump with 
eapacity to 20,000 lb. measured on gage 
calibrated in lb. Straightener illus 
trated handles shafts to 14 in. dia 
Manufacturer also plans to produce 
larger models.—AviATION, Apr., “43. 


inch. 


Ventilating Benches ......... 57 

Claude B. Schneible Co., Chicago, 
manufactures several models of down- 
draft ventilating benches, — including 











1, 198 


AVIATION, 


bend- 
pres- 

e for 
rated 
assure 
with 


illus- 
dia. 
oduce 


43, 


. of 


1943 


a RCRAFTE 
S ° ASSEMBLY 


ase RZD es 


CONVECTOR 


DURABILITY 


To MEET the exacting demands of Navy 
specifications, McQuay engineers added the 
Ripple Fin to their Ripple Tube to enable 
McQuay coils to withstand the shock of 
heavy guns. This type of construction, to- 
gether with the all non-ferrous welded 
header pioneered by McQuay meets the 


AIR 


JNMCo ESPECIALLY 





CANTONMENT 


RADIATOR HEATING UNIT 


T 
E 


VENTILATION HEATERS 


“pPioze EFFICIENCY (/%Oze HEAT TRANSFER 


new Navy standards. These shock-proof 
McQuay oe _have been and are being 
supplied to U.S. Navy yards for the Navy's 
fighting ships. W hen you have special heat 
transfer problems - - look to McQuay for 
the answer. McQuay, Inc., 1624 Broad way 
Street N. E., Minneapolis, Minnesota. 


MPERING P 
IGNED FO U 


AIRCRAFT 
NAVY TYPE 





HEATING SECTION 

















me | |Z 


Wherever man goes - -. “0 "0m the 


snowfields of the 








Arctic, his voice now carries to the outer world through the 
two-way radiotelephone! In the future, you'll use the radio- 
telephone as a safeguard, as a convenience, as a business ad- 
vantage. We are proud of the fact that Jefferson-Travis has 
pioneered in this form of radio-communication and has con- 
tributed to the science of electronics new and exclusive devel- 
opments that are proving an invaluable aid to the United 
Nations on every front throughout the entire world. 


) | 
JEFFERSON-TRAVIS 


RADIOTELEPHONE EQUIPMENT 
NEW YORK - BOSTON - WASHINGTON, D. C. 
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SY 


portable types, for hand grinding, bury 
ing and chipping magnesium eastings 
Working surface is hard wood gratin 
canopies and end sheets are intended \ 
reduce side “drafts and increase vent; 
tion. V-shaped bottom hopper aets 
exhaust duct which can be flushed wit 
oil to carry heavy particles to settliz 
tank.—AvIATION, Apr., 743. 


4 


Simple Couplings ........... 

New line of “Quick Disconnect” coy 
lings for fuel, oil, cooling and inst 
ment fluid lines is announced by &, 
Wiggins Oil Tool Co., Los Angele 
Machined from 17ST and 24ST alumi 
num for aireratt and from bronze fg 
ground use, couplings are available j 
all required sizes and designs for ¢oy 
necting tubing and hose in any nee 


sary combination. To  diseonnett 
knurled ring is pulled backward, 
leasing dogs in female half from the 
grip on locking ring on male half. T 
connect, the knurled ring is pulle 
back, compressing a coil spring bebit 
it, and permitting the dogs to opé 
then the halves are pushed together 
the knurled ring is advanced to fom 
dogs down behind locking ring and no 
them in that position. Sealing 8 
complished by a rubber gasket om 
shoulder within the female half—Aw 
ATION, Apr., 743. 


Fire Fighting System. ...--+: 

Carbon dioxide fire extingulsil 
systems to be installed in em 
nacelles are being made by Wal 
Kidde and Co., Bloomfield, N. J. & 
stored under high pressure in steel 
inders, can be released by valves 
erew’s compartment.—AVIATION, 4 
’43. 


(Turn to page 263) 
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“E”’ for Excellence 
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nail yy In receiving this joint citation of the Army and Navy, the man- 
J agement and personnel of The Weatherhead Company recognize 

7 that the award carries with it not only an honor but a grave re- 


sponsibility. Wewill discharge that responsibilit vby making every 


ascoluan co mreleuer lion eilcnileh. ane) analet| parts for ‘planes, tanks, trucks, 





ships, combat cars, radios and munitions which Weatherhead 


plants have been turning Out at the rate of millions every day! 


pulled Look Ahead with 


Weatherhead | 


Ay THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
Manufacturers of vital parts for the automotive, aviation. 


refrie ration and other key industries. 


Branch Offices: Detroit, Los Angeles, New York and Sc. Lours 

















RIGHT DRESS* for 
abrasive grinding 
wheels is sometimes 
hard to obtain. When 
grinding wheels are to be 
dressed to close tolerances, 
the dresser must be sturdy, 
flexible, accurate and fast. 

RIGHT DRESS* can be ob- 
tained, easily and rapidly, by 
using the VINCO (B-1) ANGLE 
TANGENT TO RADIUS DRESSER, 
which combines all of the above 
requirements. It incorporates the basic 
patented principle of dressing radii, 
angles, and angles tangent to radii on 
abrasive grinding wheels, from the 
same axis without removing the dia- 
mond. 

RIGHT DRESS“, with the VINCO (B-1) 
DRESSER is accurate to within .0001”, 
reducing time and expense, and giving 
trouble-free service af all times. This 
dresser can be adapted for use on all 





a) 


surface grinders, and on most external, 


internal and cutter grinders. 


* Remember, the RIGHT Dresser, the 
RIGHT operator. the RIGHT grinding 
wheel, mean the RIGHT DRESS, the cor- 
rect and accurate form for every dress- 
ing operation. 


VINCO 
CORPORATION 
8865 SCHAEFER HIGHWAY 


DETROIT © © MICHIGAN 
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donced Relay ..........-. 60 


Cook balanced armature relay, made 


y Cook Electric Co., Chicago, is avail- 
ile with various contact arrangements 





up to 12 springs on eac th side) or micro 
ritehes. Capacities up to 5 amp., 110 
Me} coil eapacities 10, 000 ohms each. 
mensions 13 x1ivsex% in.—AVvIATION, 


ipr., ’43. 


ydraulic Test Bench....... 61 


Room for two operators and in emer- 
meies provision for accommodating a 
ind is provided at a new hydraulic 
st bench manufactured by Hydraulic 
hinery Co., Detroit. Designed prin- 















pally for checking aircraft tubing, 
mich delivers pressures up to 10,000 
per sq. in. and contains variable 
livery pumping unit capable of sup- 
ig 12 gal. per min. Air-oil ac- 
mwator, serviced by small high pres- 
t hydraulic-driven air compressor, 
wks valves at maximum of 1,000 lb. 
#8. in. and can also charge accumu- 
Mts already installed in planes.— 
ATION, Apr., °43. 


qe Wrench............. 62 


fered by Tubing Seal-Cap, Inc., 
§ Angeles, new torque wrench de- 
med for applying proper torque load 


EINE BEEF Gls 2 
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€§ SP eMKtar ‘ 
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to tubing B nuts in aireraft plumbing 
gives audible and physical signal when 
pre-determined load has been reached. 
Employs spring bar deflection prin- 
ciple. Deflection in main bar bends 
secondary spring which snaps over 
center when desired load is reached, 
causing slight drop in torque curve, a 
click and actuation of button (arrow in 
photo) in operator’s hand. Trade 
named Livermont Torq-Snap, it will 
eventually be available in models for 
use on engine bases, evlinder head and 
connecting red bolts, spark plugs, ete. 
—AVIATION, Apr., ’43. 
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Protector Valve ............ 63 

To avoid danger of any other unit’s 
stealing pressure from landing whee} 
brakes, Dix Manufacturing Co., Los 





iT’S THE POSITIVE 
MECHANICAL ACTION 
THAT COUNTS IN A 


Vened lwer- 














Shank expansion fills all 
irregularities giving high 


strength to finished rivet 4 








THE CHERRY RIVET HAS THAT ACTION 


The: self-plugging Cherry Rivet is 
used in the hard-to-get-at places 
in new airframe construction, in 
airframe salvage work and in 
field repair. No bucking bar is 
needed. Application is fast and 
the resulting joint has high shear 
and fatigue values. 

The above diagram of an LS 


1128 Countersunk Cherry Rivet in 


CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION 
ARE COVERED BY U. S. PATENTS ISSUED AND PENDING. 


double dimpled sheets shows how 
the mechanical forces exerted by 
the mandrel in the riveting pro- 
cess hold the sheets together and 
expand the rivet shank to fill ir- 
regularities in the hole. 

WRITE FOR NEW HANDBOOK... 
A new 16 page handbook, giving all de- 
tails on Cherry Rivets and how to apply 
them, is available on request. Address 


Department 1, Cherry Rivet Company, 
Los Angeles, California. 
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With this new Exhaust Heat Exchanger... 


/ 


AIR FROM ATMOSPHERE 


-TAKES ON HEAT FOR WARMING A/R TO CABIN y 


HOT EXHAUST 
CASES * 


TAKES OF HEAT FOR TURBO HLAME-DAMPING 


AiResearch engineering provides 


two more advantages for U.S. aircraft. 



















“Put controlled air to doing new jobs 
... find ways to make it do old jobs 
better.” This is a special year ‘round 
assignment for one group of AiResearch 
engineers. And their most recent an- 
swer to the challenge is the AiResearch 
Exhaust Heat Exchanger. 


Made of corrosion - resistant steel 


and simple in design, this new light- 
weight unit weighs but a fraction more 
than the section of exhaust pipe it re- 
places. It is complete in itself, requires 
no auxiliary equipment. And operates 
with little or no drain on engine power 
because back pressure is nominal. 


To U.S. airplanes, the AiResearch 


AiResearch 


MANUFACTURING 


COMPANY 


LOS ANGELES, CALIFORNIA 


ON OF THE 


GARRETT CORPORA 





ea) “Where Controlled Air Does The Job” * Automatic Exit Flap Control Systems * Engine 


i) 


yo Oil Cooling Systems * Supercharger Aftercooling Systems * Engine Coolant Systems 
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Exhaust Heat Exchanger offers suc! 
advantages as these: 


Simplified method of Cabin Heating 
Heated air is ducted from Exchange 
through an “interheater”—thus ! 
warms counter-passing air to cabi 
without danger of carbon monoxié 
contamination. 


Power-conserving Flame-dampins 
Thanks to its low back-pressure, 
AiResearch Exhaust Heat Exchangé 
can be kept in constant use for colin 
turbo - operating exhaust gases. " 
practically no loss of engine power: 
This new AiResearch developmel 
is now available to all U.S. aim 
manufacturers. Plus the assistance! 
AiResearch engineers in solving! 
temperature and pressure cont 
problems for specific aircraft desig 
Inquiries are invited. 
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Angeles, has developed new hydraulic 
protector valve. It is fitted with spring 
adjusted to hold it shut against 700 lb. 
or other predetermined pressure. Spin- 
dle has same area as seat, passes 
through body, one end being open to 
atmosphere. Should pressure on de- 
livery side drop below 700 lb., valve 
shuts, preventing use of other units and 
reserving whole oil supply for brakes. 
—AviaTION, Apr., 43. 


Chip Picker-Upper.......... 64 


Illustrated is hand propelled model 
sweeper of Industrial Sweeper Division 
of Moto-Mower Co., Detroit, which 
picks up metal machinings along with 
(Turn to page 269) 
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peed Working Tools 
joi Precificn Gpnrations 


New and Old Workers find SPINTITE the 
fastest wrench for speedy assem of gapall 


parts. 


Standard sizes with hex sockets from 
3/16” to 5/8”. Knurled Round and 


Square Sockets available on special — 


order. 


SPINTITE works like a screw drive j 


STEVENS 1 WALDEN, 


461 SHREWSBURY STREET 
WORCESTER, MASSACHUSETTS, 


751 Set in 
Leatherette 
Roll includes 
7 SPINTITES 
3 screw drivers 
and chuck type 
handle 
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TOMORROW || Ee 


behind a Wickwire Automatic Propeller 


: . : aT , ; wets Me Tor 
TODAY the only aim of this constant speed, lighter weight propeller AEE te 


is to help win the war. of 
Qe of tory 
and re 





TOMORROW its fully automatic pitch change 1s destined to help 
America’s family-size planes produce more and faster miles per gallon. 
By making the operation of such planes simpler, and more economical 


it will help to speed the day of universal flying. 


WICKWIRE SPENCER AVIATION CORPORATION 


Blue Island, Illinois (Subsidiary of Wickwire Spencer Steel Company) 


+ PAULL YW SIR RRS es Te et STS ADS 
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HERE‘S PROOF OF THE 


SUPERIOR PERFORMANCE OF 





Gulf 
Cutting Oils 


A FEW OF THE HUNDREDS 
OF SIMILAR CASES IN GULF’S 


FILES 


Gun Barrels... Consulted by a large ordnance plant on 
the possibility of obtaining greater production in the 
reaming of cartridge chambers in 1.1 gun barrels, a Gulf 
Lubrication Service Engineer recommended Gulf Electro 
Cutting Oil A. Result: production of reamed barrels 
increased 1500%—rejections reduced 50%. 


* 


37 Mm. Shot... A manufacture of 37 mm. shot increased 
production 30%, reduced tool regrinds and down time 
for machine maintenance 50%, reduced cutting oil con- 
sumption 50%, and obtained better finishes on the work 
through the use of Gulf L. S$. Cutting Base B blended 
with Gulf Cut-Aid. 


* 


Torpedo Gears... By using the cutting oil recommended 
by aGulf Lubrication Service Engineer, a manufacturer 
of torpedo parts increased output 41%, improved finish, 
and reduced rejects in cutting Monel metal gear blanks. 


LUBRICATION , 4 
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Tank Tread Pins... A manufacturer of tank tread pins in- 
creased production per tool dressing from 85 pieces to 
600 pieces by using Gulf Lasupar Cutting Oil C. 


* 


Artillery Recoil Cylinders .. . By using Gulf L. S. Cutting 
Base A, a large ordnance plant increased production 
30% and increased tool life 300% in machining opera- 
tions on hardened nickel chrome steel forgings for 


artillery recoil cylinders. 


Bomb Striker Nuts. . . Consulted by a manufacturer of steel 


striker nuts for bombs on the problem of 100% rejection 
of production due to torn threads in a tapping operation, 
a Gulf Lubrication Service Engineer recommended Gulf 
Lasupar Cutting Oil A and a suitable level on the end of 
the tap. Result: rejections entirely eliminated, produc- 
tion greatly increased. 


* 


As a result of proven performance, over a thousand 
plants with difficult machining operations have adopted 
Gulf Cutting Oils during the past six months. Here’s the 
record of improved machining practice in these plants: 
Production increased as much as 300%, tool life in- 
creased as much as 2000%, and marked improvements in 
finish. Write or phone your nearest Gulf office today for 
effective help on your machining problems. 


GULF OIL CORPORATION - GULF REFINING COMPANY 
Gulf Building, Pittsburgh, Pa. 





Gulf Oil Corporation : Gulf Refining Company A 
3800 Gulf Building, Pittsburgh, Pa. 


_ Please send me, without obligation, a copy of the new booklet, “Gulf 
Cutting Oils,’’ which includes a 24-page Machining Gude. 


Name 
Company 
Title 


Address 


i 
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1948 


, and dirt at maximum rate of 
00 sq. ft. per hour in open area. 
ip available are larger motorized trac- 
models (2 and 53 hp.) with op- 
val sulkies—AvIaTION, Apr., ’43. 


eciprocating Sander........65 
‘Nedeo” Division of The Lintern 
orp., Berea, Ohio, has developed re- 
»eating sander for aircraft wood- 


7 : « 





srk at 3,000 oscillations per min. Bal- 
xed so that it need only be guided 
og work, sander comes ready to plug 
io nearest outlet—AvIATION, Apr., 





‘Ray Solution Cooler........66 


Model 555-PD refrigerating unit, 
w being marketed for the cooling of 
rocessing solution containers in the 
veloping tank of industrial X-ray 
achines, also provides large volume of 
uter for washing of film, according to 
aufacturer, Temprite Products 
mp, Detroit. Water circulates 
ough system once; on way out passes 
wh water inlet coil, pre-cooling it 
id thus necessitating much smaller re- 
igerating apparatus. Then it can be 
ad in film washing process. Adjust- 
ent handle on outside of unit (bottom 
juter in photo) can be set for either 


REFRIGERATION 


CONTROL 
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usual 65 deg. or 45 deg. for quick cool- 
ing of fresh chemicals.—AVIATION, 
Apr., *43. 


Socket Wrench ..........--- 67 


Two free-moving shoes act as clutch 
in this ratehetless socket wrench, lock- 
ing for tightening pull at moment han- 
dle backswing stops. Minimum return 
motion before engaging is clockwise 1.2 





deg., counterclockwise 1.2 deg. Opera- 
tion reported unaffected by oil or dirt. 
Obtainable in four sizes, 4, 3, 4, 3 in. 
from F & H Manufacturing Co., Los 
Angeles.—AVIATION, Apr., 743. 


New Steel Caster............68 


Rapids-Standard Co., Grand Rapids, 
Mich., is manufacturing “Nicro Steel” 
easter for portable tanks, dollies, and 


WATER FLOW 
REGULATOR 


A‘ ELECTRIC CONNECTOR 
Pens 
ems BOX 
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Accuracy wins wars—on 
the battle front and on 
production front. Promote 
positive precision with 
Challenge equipment! 


Mi} USE 


JY CHALLENGE 


4 





Semi- Steel 
BENCH PLATES 


These plates provide an accurate surface 


for assembly, layout and inspection, and 
tool room operations — particularly on 
small parts. Made of special analysis 
semi-steel with all sides machined at 
right angles to the top. Two, four, and 
six inches thick. Standard sizes in the 
two-inch plates range from 8x10 up to 
36x84 inches. Four-inch plates from 
12x12 to 48x72 inches; six-inch, from 
12x12 to 54x144 inches. Either precision 
ground (up to 36x96-in.) or planer finish. 
Special and larger sizes to order. 


eo @ ®@ 
SEMI- 


CHALLENGE 2:"': 
SURFACE PLATES 





Provide a true surface for tool making, 
inspection, and testing purposes, also 
reliable master plates. Challenge Surface 
Plates are made of strong, close-grained 
semi-steel, specially heat-treated. They 
have three-point suspension and heavy, 
deep ribs on the underside which form 
triangular supports for the top surface. 
Will not give or sag under load. Fur- 
nished either hand-scraped or precision 
ground. Felt-lined wooden protective 
cover supplied with each plate. a 


THE CHALLENGE MACHINERY CO. 


p 16907 MT) MR \ 1043 
GRAND HAVEN, aed MICH.USA 
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YOU CAN GET 5 TRU-LOC BALL-TYPE TERMINALS jj”. 
FOR AIRCRAFT IN THE PRODUCTION TIME NEEDED |: 
TO MAKE 1 “B” OR “C” TYPE TERMINAL a 


Further: 1 Type “‘C” Terminal requires as much Bar Stock as 10 Ball¢Type Terminals 
—the combination of Balle Type Terminal and the yoke or rod end used with it re- 
quires only 32% of the material needed for a Type ‘'C” Terminal—and Ball with 
shank (as illustrated) plus yoke or rod end cost much less than Type “'C” Terminals 








’ 


Yes, these TRU-LOC BALL@TYPE TERMINALS can help you get away from three bottlenecks. 


1. They use much less of the critical materials. 

2. They require but 20% of the productive time—and there is a shortage of 
automatics used to make terminals. 

3. You can get them faster. 


There remains but one possible question—the matter of strength. We cover that with 
the all-inclusive statement that ‘““TRU-LOC BALLeTYPE TERMINALS WHEN PROPERLY 
SWAGED TO THE CABLE HOLD TO THE RATED BREAKING STRENGTH OF THE CABLE.” 









lacturey 

The other advantages of BALL@TYPE TERMINALS—ease of use in close quarters, etc. — Co, Cl 
are in addition to the important reasons for adopting them now. a ind ge 
Glad to cooperate with further information. Phone, wire, 4 ay rebie j 
alin. , —— - AVIATIO 
e This illustrated 8'5 x 11 folder gives exact data as to " sac geht wm Radi 

sizes, types—most of the facts you will want for your data file. If > o "aay 7 
you do not have a copy, just ask for it. Inten 
ype mé 

AUTOMOTIVE AND where 

, for m 

AIRCRAFT DIVISION nade b 


Cad. 6-235 General Motors Building, Detroit 
eee RRS In Business for Your Safety 





operato) 
availab] 
X% AMERICAN CHAIN & CABLE COMPANY, Inc. machin 
BRIDGEPORT © CONNECTICUT Apr,, "4 
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foor trucks. Featured are two large 
diameter ball raceways. Casters are 
furnished with metal or ABK Resinoid 
foor-protective wheels. Roller bearings 
are standard in most models, and oilite 
or porous iron bearings are available 
for metal wheels. Wheel sizes 3 to 6 
in, most satisfactory operating load 
400 to 800 lb. per caster— AVIATION, 
Apr, ’43. 


EE 


First public announcement of new 
Thor plastie portable electrie drill which 
has been produced for the Army for 
nearly a year has been made by manu- 


‘acturer, Independent Pneumatic Tool 
Co, Chicago. Grip handle and field 
iid gear cases are made of. specially- 
‘eveloped tough, light weight plastie.— 
AWaTION, Apr., °43. 


Radial Flexible Shaff........ 70 


Intended for use where suspension 
‘pe machines are diffieult to hang or 
“ere there is no room for bench and 
“or models, radial type flexible shaft 
uade by Wyzenbeek & Staff, Chicago, 
“nsists of motor, belt, and flexible shaft 
Fach Tevolve on stationary staff over 
cory head. Radial mountings 

“le on all company’s flexible shaft 
_— from 4 to 2 hp.—AviaTIon, 
Dr, °43, 
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Felt Finishings .............. 71 7 


Substitution of felt finishings for 
rubber, copper, and other critical ma- 


ee Gat) 22 
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terials is exemplified in this photo from 
Western Felt Works, Chicago, illustrat 
ing eutaway of new “overcoat” on an 
important precision-made aireraft part. 
—AVIATION, Apr., 743. 


GLOBE DISAPPEARING HYDRAULIC 
HOIST ACCOMMODATES ALL PLANES 


Three Traveling Units, Each 
12,500 to 60,000 Ibs. Capacity 

































The Globe Type A-30 Airplane Hoist provides 
a smoothly operating, easily controlled and 
universally adjustable means of lifting all sizes 
of planes for quicker, easier assembling and 
servicing. Hoist, coniacting under wings and 
tail (or nose), is used to “free wheel” plane for 
checking and repairing retracting mechanism, 
brakes, tires, etc....or to level and position 
plane for final adjustment of instruments, armor 
and controls. The three oil-hydraulic hoist units 
travel on rails in pits topped with hinged cover 
plates flush with the floor. Each unit has a lifting 
capacity of 12,500 to 60,000 pounds and pro- 
vides a lift to 135 inches from floor level. Other 
types of Globe Airplane Hoists, both portable 
and stationary, are shown in a newly published 
catalog. For your copy, or for further infor- 
mation, write our Philadelphia office: Mer- 
maid Lane at Queen Street. 


GLOBE HOIST COMPANY 


PHILADELPHIA, PA. DES MOINES, IOWA 

















HYDRAULIC AIRPLANE HOISTS 
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KOLD-HOLD 
Rivet Machine 


Cuts Rejects! 


Keep aluminum alloy rivets in 
anneal at -45° F. and cut in- 
spection rejects as much as 10% 
to 50% . with KOLD-HOLD 
Rivet Storage Machines. 


Stored rivets drive faster, are 
less subject to head cracks — 
fewer have to be drilled out and 
replaced. Speed production, too, 
with rivets stored right where 
they are used. Handy tube as- 
sembly classifies rivets—permits 
storage up to moment of use. 


Where large quantities of 
rivets are used, large KOLD- 
HOLD rivet storage units are at 
annealing stations, and small 
portable KOLD-HOLD units 
carry rivets to departments. 


Whatever your rivet storage 
or industrial sub-zero processing 
problems ‘may be, investigate 
KOLD-HOLD. Get complete de- 
tails, NOW. 


New York — 254 W. 31st St. — Penn. 6-1161 
Chicago — 201 N. Wells — Randolph 3986 
Los Angeles — 1015 W. Second — Mich. 4989 


KOLD-HOLD MANUFACTURING CO. 


442 N. Grand Ave., LANSING, MICH., U.S.A. 











Lightness and “a positive equalized 
cireumferential loading that exerts 
equal pressure at every point,” are fea- 


tures reported by Marman Products 
Co., Inglewood, 


Calif., regarding new 


line of air and oil duct clamps. Wath 
diameters ranging from 1% to 38 in., 
clamps are made for square, oblong, 
cireular, and triangular joints in hot 
or cold lines and ean be installed with- 
out breaking joint—AvIATION, Apr., 


43. 


Rivet Retriever............. 73 


Blueprints for a machine which sorts 
according to thickness, head type, and 
length aircraft rivets dropped by work- 
men are available from Fisher Body 
Division of General Motors, Detroit, 
which developed device. Here rivets 
are being sorted for thickness. Similar 
barrels have been perforated to classify 
rivets of every thickness used in Fisher 
plant. Other machines then sort for 
head type and length—AvIATION, Apr., 
"43. 
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Acetylene Generator........ 74 


Newly introduced in this country by 
Adler Manufacturing Co., Milwaukee, 
is acetylene generator employing the 
lump carbide immersion _ principle 
Available in two sizes, 90 and 200 e, 
ft.; shipping weights 70 and 120 hb, 
respectively.—AVIATION, Apr., °43. 





Tire Tool.... 75 


Tire remover tool 
of New Britain Ma- 
chine Co., New Brit- 
ain, Conn. is re 
ported fitted for all 
standard drop center 
rims on planes, ears, 
busses, and tractors. 
Pressure on hee! 
bead throws tire bead 
into drop center well 
of rim, and flat 
ends are then em- 
ployed to remove 
tire. Length 18 in, 
weight 3 Ilb.—Avi- 
TION, Apr., ’43. 
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Redesigning packing cases saves steel and shipping space 


Information supplied by an Industrial Publication 


A case in point is what has recently been done by A slight reduction in the overall dimensions of one 
t large manufacturer of airplane engines with re- size of case now permits 20 cases of this size to be 
pect to a matter normally considered of small packed inside a typical freight car, whereas only 10 
importance, could be so packed formerly. Countersunk case han- 
New packing cases have been designed which fea- dles, and the elimination of other previously-used 
we simplicity of construction, added strength and protruding hardware, offers a smoother exterior, more 
haterials-conservation. Concerning the latter — an ex- compact storage, and less likelihood of damage to 
femely important matter right now — it was found that. adjacent cases. 
he substitution of two thin metal bands for the former Simplified design makes it possible for four basic 
uutside bolted steel strapping andé lifting eyes has cases to care for the shipment of all engine types, 
aved over 500 tons of steel annually. whereas eight were formerly needed. 


MAX FURNISH ES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
MOLYBDIC OXIDE BRIQUETTES * FERROMOLYBDENUM © “CALCIUM M OLYBDATE” 


WE OEE Fees: 
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@ EQUIPMENT SUPPLIED BY 
WEEMS SYSTEM OF NAVIGATION 
WSN Speed-Time-Distance Calculator. 


Guided by the stars toward Navigation Note Book & Plotter, Weems. 


Aircraft Plotter, Mark II. 


their “target for tonight’ eee ‘ Simplified Celestial Navigation, 


Weems and Link. 





Air Navigation Outline, Keator. 


by : 
: Line of Position Book, Weems. 
. Illyne Star Chart, with booklet. 
a Air Almanac, for 4 months. 


Radius of Action of Aircraft, Tornich.’ 
STAR CURV ES Marine Sextant. 
Second-Setting Watch. 
Marine Navigation, Weems. 


A y JERE ) 7 J 
THE W EEMS SYSTEM OF NAVIGATION tha: Avetaisine Dolls: Seateeh: 
was established in 1928 and is based on the paten:s, Instrument Flying, Weems and Zweng. 
copyrights, and developments of Lt.-Commander WSN Course and Distance Protractor. 


P. V. H. Weems. It has been expanded to cover the Air Navigation, Weems. 
Star Altitude Curves, Weems, per 10 


Lat. Band. 














entire of field and sea and air navigation. The out- 
standing contributions by Commander Weems in- 
clude the Star Altitude Curves, the Line of Posi- 
tion Book, the Second-Setting Watch, the Gold 
Medal Text Book Air Navigation, Marine Naviga- 
tion, improvements in the Bureau of Standards 
Type Aircraft Sextant, the Design of the Air 
Almanac, numerous articles, etc., etc. To those in- 
terested in celestial navigation we will be pleased 
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to send complete data fully describing the books ‘ Grindin 
and instruments used connection with the Weems ' New 
System. speed 
tations | 
industry 
WEEMS SYSTEM OF NAVIGATION a Angy 






ANNAPOLIS, MARYLAND 
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Reduction in worker fatigue by prin- 
iple of compression of aireraft skin 
wstener after insertion instead of be- 
wre is feature of new device marketed 
wy Scovill Mfg. Co., Waterbury, Conn. 
Heat treated case to reduce wear by 
jliers is, in use, gripped by standard 
ener pliers and wedge inserted in 
oles where it acts as leader, lining them 
w. Then fastener is compressed. An 
ndible snap indicates that it has locked 
nto place. Complete filling of the hole 





mevents lateral motion of fastener, and 
sping compensates for various thick- 
meses of sheet. Made of non-critical 
malerials, fasteners are available for 
tols, 3/82, §, 5/32, and 3/16 in. dia. 
Majority of parts used. in these sizes 
5 interchangeable.—AvraTION, Apr., 


Grinding a 
New relief grinding fixture designed 
speed up countersink grinding Op- 
fahons has heen designed for aircraft 
dustry by Industrial Grinding Co., 
* a | ‘alif. Will handle ecount- 
aan S of al; types, center drills, in- 
“sral pilot cutters, and pilot drills, 
“er right left handed;. fits any 
ING @. a 2. *r on work from vs to 1 
- te aft single cam is variable 
“Om 001 to { in. and adjustment pins 

NT &€ provided for 1.23. . 9 
rl, 2, 3, 4, 6, and 12 


‘andard grin 
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REX-FLEX Stainless Steel Flexible Tubing is battle-tried 
and proven—at the heart of the giant motors which 
power the Boeing Flying Fortress—on equally important 
applications on many other of our latest, largest and most 
formidable military aircraft. 


In aircraft production the adaptability of REX-FLEX 
for installation facilitates the flow of parts through manu- 
facture to assembly and speeds the convergence of major 
units into final assembly. 


REX-FLEX characteristics of light ‘weight, strength, 
flexibility, and resistance to corrosion, heat and vibration 
are solving an ever increasing number of vital problems 
in aircraft design and construction. Like the accomplish- 
ments of the aircraft industry itself, the application de- 
velopments of REX-FLEX, considered impossible mere 
months ago, are commonplace production line assemblies 
of Chicago Metal Hose Corporation. 


Write for Engineering Recommendations 


CHICAGO METAL Hose CORPORATION 
General Offices: MAYWOOD, ILLINOIS 
Factories: Maywood and Elgin, Ill. 





or 





























SUNNEN 

PRECISION 
HONING 

MACHINE 


GIRLS In ‘TEENS 


are handling jobs in “tenths”! 


, 76 


Aluminum Aircraft Link Inner Bearing Ring “'Ac- 


fluted e1 
1s of his 
ports a 
an two 
quire 0) 
hardenec 
uent pl 
and what’s more remarkable, they can be trained right or 
for such accurate work in a few hours. D deg. 
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That’s only one reason manufacturers of combat 



































“produces high finish curately removes last equipment and munitions have adopted the SUNNEN Light T 
without bell-mouthing."’ ‘tenth’ of stock.” - ‘ e 

Precision Honing Machine. Hard) 

The guaranteed accuracy (.0001”) and super- — 

smooth finish (2 to 3 micro inches) assure fewer AY, 

rejects and interchangeability of parts. These advan- indicator 

Bronze Valve. The Sun- Cones for Wheel Balanc- . 4 

nen method of honing is ing Machine “Accurately tages not only speed production, but prevent waste lwo moc 

used to secure a high align hones two ° + 4)0-eye] 

finish and accuracy. interrupted sur- of vital war materials. hie. dacss 

faces.” vU-va at 

Low in Cost—Economical to Operate we 

Ss 

The basic price of the Sunnen Precision Honing nly pa 





Machine is only $195! And it’s economical to operate. 
No jigs or fixtures—work is held in hands. Relieves 
big internal grinders for other jobs. 


Wide range—handles any internal diameter from 
185” to 2.400”. 


Protect your previous operations by using the 
Sunnen method for that most important operation— 
the last one. 


It’s easy to find out just what Sunnen equipment 
can do for you on your job—one of our engineers 
will be glad to call and help you solve your problems. 
Or—if you prefer—write for free bulletin giving 
complete information. 


Aviation Hydraulic Cyl- 
inder made of Aluminum- 
Alloy. Improves the 
quality of the bearing 
surface. An extremely Aircraft Valve 
smooth surface-finish is Tappet Roller. 
secured. 4-Micro finish. 





The coveted Army-Navy 
“E” waves over the Sun- 
nen plant—evidence of 
the important part 
Sunnen equipment is 
playing in the war effort. 





SUNNEN PRODUCTS COMPANY, 7942 Manchester Ave., St. Louis, Mo. 


Conadion Factory: Chatham, Ontario 
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futed eutter grinding. Main housing 
is of high grade east iron, which sup- 
ports a hardened and ground spindle 
ou two large bearing surfaces that re- 
quire only periodic oiling. Cam is 
jardened tool steel, with steel adjust- 
went pins. Fixture swings 90 deg. to 
right or left, and base is calibrated in 
} deg. inerements.—AVIATION, Apr., 



















"9 
tu. 


light Transformer ..........- 78 


Hardly bigger than a match box, in- 
licator ight autotransformer developed 
' General Electric Co., Schenectady, 
\. Y. can supply power for 52 bomb 
indicator lights of .19 amp. Each of 
wo models, 115 or 26 v., operates on 
il-eyele, single-phase supply, delivers 
va at 3 and 15 v. Tap of latter 
voltage provides for lamp dimming, pre- 
vents premature filament burnouts when 
oly part of lamps are lighted. Size 























WE MAKE 


CARBURIZING AND HEAT TREATING 


EQUIPMENT 
* 


SEAMLESS STEEL CYLINDER CAPS 


AND NECK RINGS 
* 


WELDED ALLOY TUBING FOR HIGH 
TEMPERATURE CORROSIVE 


APPLICATION 
* 


RADIENT TUBES, INNER COVERS 
AND BASE SHEATHS FOR 


STEEL MILLS 


* 


THERMOCOUPLE 
PROTECTION TUBES 


—_— 
—_—— 





THE PRESSED STEEL COMPANY 
of WILKES-BARRE, PENNSYLVANIA 


— BRANCH OFFICES — 


DETROIT, 312 Curtis Bldg * CHICAGO, 205 Engineers Bldg. 
TOLEDO, 1914 Vermont Ave. * NEW YORK, 254 W. 3lst St. 
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NEW PRODUCTS 


/’ ji, 7a e* 24 x 34 15 in, weight 13! oz. Op. 
4 as erating range: Sea level to 60,000 {j. 
: i ‘ ~40 to 140 deg. F.— Aviation, Apr.,'43 

) : i 
P f Resurfacing Alloy .......... 79 
CH ) Durface is name of ferrous alloy 
‘, , welding material for resurfacing wom 
4 alloy steel, cast and malleable iron mo. 

ore 


2 chinery. It is produced in two grades 
] 4 ] for gas and electric welding (a.c.-d¢,) 

J ye by Eutectic Welding Alloys Co., Ney 

e . York City, which report following phy. 


(Reading Time; 22 Seconds) 


* The case before you, gentlemen, 
is that of the Unionair aluminum 
junction-box. 

Everyone knows that welding 
aluminum is a tough and tricky job. 
But when you can weld aluminum 
lugs to aluminum junction-boxes 
so well that your percentage of re- 
jections is only .00006 of one per- 
cent an air of mystery is certain to 


sical properties: Gas hardness 450-500 
surround your work. 


tensile strength 50,000 Ib. psi.; electri 

Engineers regard this perform- hardness 575-675, tensile _ strength 
ance as one of the great production | 50,000 psi. Photo indicates refinished 
mysteries of the war. They know part.—AviaTIon, Apr., °43. 
that the slightest tremor of the 
welder’s hand, the smallest de- 
viation of his torch, a moment’s Small Relay. Terrier 
additional application of heat can Developed particularly for aireraf 
penetrate the aluminum wall of the new G-M 3PDT type 27 relay i 
junction-box which is only forty 2x13 x2} in., weighs 5 oz. Acceleration 
thousandths of an inch thick. 15g-plus; nominal coil voltage, 12 de. 

Unionair’s production record is pick-up, 6.5 v. (.92 w.) at 20 deg. ¢. 
not the mystery it might seem to be 
when you consider the high stand- 
ards we set for ourselves, the ex- 
tensive training given our staff, the 
emphasis we place on perfection— 
and the pride of our welders in 
their work! 


| roducing for Viclery 


UNION AIRCRAFT PRODUCTS CORP., NEW YORK 








\\ 27 









(p. 
0 ft, 
, 43 


em 
loved 
worm 
n ma- _ 
rades 
-(.¢,) 

New 
; phy: 








ve — 
ow Spee e¢ 


MULTIPOLE RELAY 


SENSITIVE RELAY CR2791-G100K 
CR2791-C103C > Contact Rating —10 amp, 12 or 24 v, d-c 


Contact Rating—72 amp, 24 v, d-c 


ay 
HIGH-VOLTAGE RELAY GH)  . 


> 


CR2791-D100F - i 
Contact Rating — 0.020 amp, 1000 v, d-c / : =, . 







$ 
z 


DUST-TIGHT RELAY ; TIME-DELAY RELAY 
: CR2791-M100 ~  €R2791-31028 
a= Contact Rating—10 amp, 12 or 24, d-¢ Contact Rating— 20 amp, 12 or 24 v, d-c 


= : 


Sead for FREE CATALOG on umir swircuss, contac. 


TORS, RELAYS, PRESSURE SWITCHES, and SOLENOIDS 





25-AMPERE neal 
RELAY —TYPE B2A General Electric, Section B676-86, Schenectady, N. Y. 


CR2791-A100A 
Contact Rating — 25 amp, 12 or 24 v, d-c Please send me your new catalog on aircraft control devices. | 
| | IE Sk SARE Ee EL Le aS Pde AEE Oe eS SABE eed ot ve | 
COMPANY ....__.. a 
J SERRE AE PRE ie FS Oe CE rs, Eee Set eee eee ae 
Macatee as Sas es STATE 
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That odd name came from the shop where 
strange cubical structures are daily welded 
and machined. It is known that they are 
war material, destined to go on to other 
American workers who will fit them into 
structures for the defense of America and 
the defeat of the Axis. 


DANLY 








Along with them, and huge weldments 
for the Navy, move die sets from the size 
of your hand to the huge six ton slabs of 
metal that stamp out airplane wings, 
tank sides, portable air fields; and we 
know not what, for the defense of America 
and the defeat of the Axis. 


Welded Steel Fabrication 


DANLY MACHINE SPECIALTIES, INC., 2100 So. 52nd Ave., Chicago, Illinois 
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NEW PRODUCTS 


% 


~~ 


i] wattage at 12 v. dc., 3.2; contaet 
pressure, 60 g.; contact capacity, 10 amp. 
4 30 v. d.c.; temperature rise, 32 deg. 
(at12 v dc. Priority AA-4 or better. 
¢-M Laboratories, Chicago.—AviaTIon, 
4 prs 43. 


Hydraulic Rotometer ....... 81 
Fischer & Porter Co., Hatboro, Pa., 


pressure rotometer 
compensates for 


amounces high 
rich automatically 
risosity variations when measuring oil 
fow rates in aircraft hydraulic systems. 





by patented design which creates dead 
‘pace around float, liquid flow shears 
tpon liquid instead of upon float, 
and thereby helping eliminate any Vis- 
om ae Model illustrated measures 

5 Others are available up to 
10 Ib. = Flow rate is read directly 
" seale—Avrarion, Apr., ’43. 


Punching Unit 
Newest add 
inching and 


ition to line of Wales 
; and notching units, made by 
eit Corp, North Tonawanda, 
» ? S Type “E” hole punching unit 
eries of holes simultan- 
ded shapes and sections 


\pril, 1943 
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THE GOOD ~~ 


- MECHANIC'S CHOICE! 


These little fellows pack a 
terrific wallop! 


UNITED STATES SPECIAL 





STREAMLINED AVIATION DRILL 


for use in cramped quarters 











"The biggest midgets in 
captivity" as P. T. Barnum 
might have said . . . because 
these little drills are BIG for 
power, BIG for speed, 
though light as a feather and 
handled as easily as pointing 
your finger. 


















MODEL 
ARD '/,"" 





Streamlined from bow to stern. 







WEIGHT 
334 LBS. 





Universal motor; 750 to 5,000 
r.p.m.; ball bearings set in steel 
retainers; switch with locking 








pin, center of trigger near end 
permitting right or left hand 






use; removable cover on 
handle for easy replacement. 









MODEL ARS 4" 
WEIGHT 43% LBS. 













Both driils complete with 1/4'' 3-chuck, screwed on spindle; 
3-wire covered cable; rubber attachment plug. 






VALVE REFECISINE 


E SEAT GRINDERS... 
P PORTABLE | ee ane 


DRILLS... AN 
MACHINES... VALVE R o« P 

ERS... MACHINES THE GRINDERS . 
ERS... POLISHERS 


CINCINNATI, OHIO, U.S.A. 
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annco FARTHER 


American planes today have what it takes! Speed — wider 
cruising range -~ greater firepower — maneuverability! All 
this—due to the ingenuity of aviation engineers and machine 
tool builders — working with the right kind of tools. That's 
where Wesson Carbide Cutting Tools are doing their part ~ 
cutting tougher metals, faster, with greater precision, with min- 
imum rejects.» » » Pioneers in “tooling up” for aviation | 
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motor production, Wesson Company is constantly setting new New 

_ Stan precision and speed in Carbide C mi e 
ge ee ae ie be ) 
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w HEN THE WAR IS OVER we'll enjoy higher stand- Wesson Carbide Cutting Tools will help to make this possible by 
ards of living here in America. Automobiles, airplanes, tractors cutting tougher metals, with greater precision. And these things 
and trucks — household appliances — every machine and tool will cost less to buy — they'll operate more efficiently and mor 
that’s made of metal — will be better, safer, stronger. economically — they'll be safer and will last longer. 
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mechanical processes from regular 
grades of cotton without carding, comb- 
ing, or twisting. It is said to have in- 
creased strength and good resistance to 
weather and mildew.—AvIATION, Apr., a2 
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Portable Elevator .......... 85 


In use at Army airport hanger, port- 
able elevator by Revolvator Co., North suspended and worked by four roller 
Bergen, N. J., has extreme lift of 54 chains of 6,600-Ib. tensile strength 
ft. via five welded steel sections which hooked to 14-hp. motor. Metal-encased 
telescope into a collapse height of 11 ft. gears run in continuous oil bath. Base 
9 in. Top platform, 54 x 86 in. is frame 66 in.x10 ft. which ean be 












on press brakes. Each unit consists 
of punch die, holder, stripping spring, 
and guide with lower gap below die 
holder of legs of work. Photo shows 
gries of units mounted on press brake 
rail—AVIATION, Apr., °43. 











OMPREGWOOD 


Impregnated Super-Pressed 
Phenolic Plywood 
Made to order in shaped 
or flat elements of any 
desired thickness with 
dimensional stability 
carried to new heights. 
INQUIRIES SOLICITED 


Surtace-Facing Tool ........ 83 


New surface-facing tool shown here 
has been designed by Robert H. Clark 
Co., Los Angeles, to take place of stand- 
ard end and shell end mills for surface 
facing. Consists of straight or tapered 


“08 














thank with three adjustable bits. Set 
of four tools with measuring gage also 
Movided covers diameters from 1 to 
in. Each tool has range of seven or 
more end mills—AviaTion, Apr., ’43. 


Parachute Yarn ............ 84 


With linen and long staple cotton A M F I E L D 


o manufacture of parachute harnesses MANUFACTURING CO, 
of eritical materials, United States GRAND HAVEN, MICHIGAN 
ubber Co., New York City, has de- 


veloped substitute material, Ustex. Ap- 
Proved by W 


NeW yarn js 





Employing the latest advancements 
: ‘ ‘ in the phenolic impregnation of 
right Field for harnesses, woods, with radio frequency curing. 
produced by chemical and Fully equipped for volume production. 





AVIATION, Apri 
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PACKS THE 





A G-E POWER PACKAGE THAT DRIVES LANDING GEAR, 


BOMB DOORS, 


Light, Compact, but Plenty Tough 
Careful design, fine materials, and 
rigid tests— all contribute to the 
building of an electric drive that 
packs the punch you need—when 
you need it. 

Asuperior insulating tech- 
nique makes the winding struc- 
ture practically indestructible— 
even under the severest overloads. 
The finest magnetic materials 
available are used to make sure 
that these G-E power packages 
will deliver top-notch perform- 
ance under the most adverse 
conditions. 


WING FLAPS, 


Complete Unit— Ready to Install 
The power package shown con- 
sists of an aircraft electric 
motor with magnetic brake, re- 
duction gears’, and friction clutch. 
To keep the number of its moving 
parts to the minimum, each ele- 
ment is reduced to its simplest 
terms. 


To Designers 

This line of power packages can 
be a great help in simplifying 
your work. Instead of spending 
hours co-ordinating the devices 
that make up a drive, specify a 


*Gears designed and manufactured by Pacific Gear Works, Los Angeles, Calif. 


GENERAL @ ELECTRIC | 


700-12-3290 


AND TAIL WHEELS 


G-E power package. Remember 
too, these drives save man-hours 
on the assembly line. 

When you have a new design 
under consideration, see the near- 
est G-E office about the possi- 
bility of adapting an available 
power package to your applica- 
tion. General Electric Company, 
Schenectady, N. Y. 


G-E POWER PACKAGE 


SEVERAL FUNCTIONS—ONE UNIT 


Including 
Gears 
Clutch 


Motor 
Brake 


Limit Switch 
load Release 
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wadied by 16-ft. outriggers.—Avia- 
ox, Apr., 43. 


ond Saw Cooler........... 86 


Designed to fit all types of horizontal 
hand saws Without alterations, coolant 
ystem of Gray-Mills Co., Chicago, con- 

ss of pump and epolant return pan 


Rear View 





arger and below the blade and guards 
0 protect operator from splashing oil. 
pecial oil to be used with device is 
pecified as “Flo-Bae’’ Saw-Kut No. 5. 
AviaTION, Apr., 743, 


sanding Backstand.......... 87 


Rasy conversion of one end of a 
pinding wheel unit inté a belt sander 
: s illustrated by use of Idler Backstand. 
ork is sanded on abrasive surface of 
elt, which is manufactured by Behr- 








er 
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Mining OorP. Troy, N. Y. Bench 
¥ also ay ailable-—AVIATION, Apr., 
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£e 
Fab ise 


mgine Mounting............ 88 


“ 
oy aig is name given by Bush- 
™ ahe., Berkley, Mich., to new line of 


1, SRPVIATION Apri, 1943 




















| EE THESE SCIENTIFICALLY 


DEVELOPED COMPOUNDS PERFECTED 
FOR INDIVIDUAL CLEANING PROBLEMS 


WMetex syeuoder 


COMPOUNDS FOR ALUMINUM AND PROCESS AND COMPOUNDS FOR 
ALLOYS — Improved, fast acting STEEL — Blast inorganic dirts from 
precision cleaners individually for- ferrous metals with this approved 
muleted for special applications. reverse current process and these 
Guaranteed to improve the luster specially formulated high current 
of your product and reduce your density compounds. Fast. Economi- 
ocerating costs. cal. Lower operating cost! 


WRITE FOR Yzce DATA SHEETS 





INCORPORATED 


CONNECTICUT 


SALES AND SERVICE FROM COAST TO COAST’ 


WATERBURY, 


. Cleveland 


Detroit 
Philadelphia 


Toronto. Canada Chicago Newark New York 


285 




















HAND STONED SHELL MILL 
GIVES 4 TIMES THE OUTPUT 


Hand Sloning the cutter of this shell end mill resulted in over 


four times the production of magnesium parts for war work. 


THE JOB: Machining to size, a boss on a magnesium 
casting. Cut .150 on first side, .250 on the opposite side; 
24 hour continuous operation. 


THE REPORT: “With regular grinding, 67 parts 
were machined before failure of the milling cutter. We then 
stoned the same cutter by hand with a ‘Hard Arkansas.’ This 
increased production to 280 parts. High speed production on 
this metal means that all cutters have to be hand stoned.” 


The stone used was a “Hard Arkansas” square file 33 x 4 x }” costing 
70¢, good for years of the same high grade service. 


Consider the little effort and cost to speed up and increase output; the 
scarce tool steel and equally precious setting-up time saved in grinding 
only one-quarter as often. Multiply that by the number of tool cutters 
you operate and see what it really means. 


You can get further details from your Distributor Salesman or by 
writing us. 
Boston, Buffalo, Chicago, Cincinnati, Cleveland, Detroit, 


Grand Rapids, High Point, Indianapolis, Los Angeles, 
New York, Philadelphia, St. Louis, San Francisco, Tacoma 


* BEHR-MANNING - TROY,N.Y. 


DIVISION OF NORTON COMPANY 


ALSO RELIABLE COATED ABRASIVES SINCE 1872 
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engine mountings composed of full ye. 
elaim rubber, Butyl, Thiokol N, or 
Buna. Placing of cushion between inne 
and outer wall of steel, stainless ste¢, 
bronze, or brass, is announced to say 
17 percent of normally required rubber 
Held together mechanically, mountings 
permit only } in. fall should weigh; 
shear rubber and thus become solid jp. 
stead of insulated support.—Avuiarioy, 
Apr., °43. 


Metal Cutter............... % 


Fitting chuck of 4 in. pneumatie or 
electric drills is Royal Clipper Metal 
Cutter, produced by Aircraft Tool Di- 
vision of C-B Tools, Lancaster, Pa, 












Operator drills 4 in. hole in sheet to ke 
cut, inserts tongue of cutter whieh wil 
clip lines and patterns in material up 
to .040 in—AviaTION, Apr., 743. 


Coll Liffer ..........-00 0mm 

For lifting coil stock without raising 
it first, Never-Slip Safety Clamp 0, 
Mamaroneck, N. Y., has produced me 
(P> 








chanical device illustrated whieh ; 
easily attached to any hoist.—AVIATIO® 


AVIATION, April, 1 
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AERO TOOL COMPANY - BURBANK, CALIFORNIA 
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Precision Testing—This is a special Mallory-designed 

fixture for checking each bearing spline with relation to 

others. Similar inspections at other stages of seems wi 
di 


mensions, 





control quality of materials, gauge physical 
make certain accuracy. 


P. R. MALLORY & CO.,, Inc., INDIANAPOLIS, INDIANA © Cable Address—PELMALLO 


Trademarks Reg. U. S. Pat. Off.—Mallosil, Rectostarter, Vibrapack 



















Experience is providing ever-increasing gains in the 
output of Mallory Bearings made by the Mallosil 
Process of bonding rare metals to base metal backings, 
Experience has made possible a quality and quantity 
of precision accuracy production considered impossible 
only a few months ago. 


Experience is responsible for the technique that makes 
Mallory Bearings reliable performers for aviation 
engines that’ must withstand terrific pounding and 
fatigue stresses under the most difficult combat con- 
ditions. With tolerances measured in split-thousandths, 
Mallory Bearings provide tough, homogeneous silver 
surfaces of high fatigue resistance; ample strength and 
hardness; and high resistance to seizure. Their War 
record bespeaks their superiority for the toughest 


kind of work. 


Experience has enabled Mallory to design tools and 
testing equipment that assure uniform accuracy for 
Mallosil-processed Mallory bearings, bushings, pinion 
races, gear races, spacers, collector rings and other 
vital parts used in many types of military planes. 


Of course, all Mallory experience now is concentrated 
on War production. But continuous research is aiding 
experience and the net result will be a fund of knowl 
edge invaluable after the War to manufacturers of 
high-speed motive parts. Consult us. - 
of P 
plan 
for n 





_— sect} 











PR. MALLORY & CO Inc SERVES THE AVIATION, THE AVIATION-INSTRUMENT AND - 
MALLO RY THE AVIATION-COMMUNICATION FIELD WITH WELDING 

: , 4 TIPS, THE MALLOSIL PROCESS — BEARINGS, SPECIAL ALLOYS, 
ELECTRICAL CONTACTS, VIBRATORS, VIBRAPACKS, CONDENSERS, ROTARY AND PUSH BUTTO . 
SWITCHES, ELECTRONIC EQUIPMENT, COMMUNICATIONS HARDWARE, RECTOSTARTERS 
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Plexiglas 


ON THE FLYING FORTRESS 


A Boeing Flying Fortress, built by Vega, warming up at night 


HE world’s first transparent 
acti bomber nose was made 
of PLEXIGLas—in a Rohm & Haas 
plant. It was here that the method 
lor mass production of these curved 
sections also was developed. 

Today you’ll find PLEXxI1GLas 
aboard every type of Army and 


in bomber nose 
assemblies, tail enclosures, gun tur- 
rets, cockpit covers . .. down to the 
smallest windows and landing light 
covers. 

You see, PLEXIGLAS remains crys- 
tal clear indefinitely. It keeps its 
great strength even at sub-strato- 


Navy airplane... 


sphere temperatures. It’s easy to cut 
and to mold into smooth stream- 
lined shapes. Six years of use aboard 
every type of aircraft, have earned 
PLEXIGLAS the 
title of “America’s 
Standard Trans- 


parent Plastic.” 


PLEXIGLAS is the trade mark, Reg. U. S, Pat, OF, for the acrylic resin thermoplastic sheets and rods manufactured by the Rohm & Haas Comparg 


ROHM & HAAS COMPANY 


WASHINGTON SQL 


Manufacturers of Chemicals including Plastics 


Synthetic Insecticides 


Fungicides . . . Enzymes 


{RE, PHILADELPHIA, PA. 


. Chemicals for the Leather, Textile and other industries 








cence 
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VIBRATION-RESISESMT » VIBRATION 










)W-RESISTAN 
VIBRATION 
THON-RESt 
ey -RESISTAN 
PR WBRATION 


W-RESISTA 
VIBRATIO“ 
ATION-RE 
W-RESISTANT © vy.  RESISTAN 
VIBRATION-RESISTANT « VIBRATION 


UNAFFECTED 
BY VIBRATION 


POSITIVE OPERATION REGARDLESS OF 


CHANGE OF MOTION OR ACCELERATION 
All General Controls hi-g electromagnetic valves 
have a fundamental and important operating char- 
acteristic: valve operation is positive regardless of 
vibration, change of motion or acceleration, as indi- 
cated by increases.in the “g” factor. 


General Controls hi-g electromagnetic valves are 
available for many aircraft control applications. The 
complete line includes gasoline, oil, anti-icing and 
cabin heater controls; high pressure hydraulic con- 
trols, including 3-way and 4-way selector valves; 
gasoline cross feed and safety shut-off valves; oil 
dilution valves; proportioning controls, etc. 

Fast acting and light in weight, they are designed 
for various automatic and remote control require- 
ments and are available in normally open or nor- 
mally closed types, for intermittent or continuous 
duty, handling gases, fluids, vapors and vapor mixes. 
A descriptive Bulletin shows how General Controls 
hi-g valves can simplify complicated aircraft con- 
trol systems and at same time make measureable 
savings in weight, materials, space, installation time 
and money. Write today for your copy. 


GENERAL Weal CONTROLS 


PIONEERS AND LEADERS IN THE DEVELOPMENT 
AND MANUFACTURE OF MAGNETIC VALVES 
801 ALLEN AVENUE, GLENDALE, CALIFORNIA 


BOSTON + NEW YORK + PHILADELPHIA * SAN FRANCISCO 
DETROIT « CHICAGO + CLEVELAND «+ DALLAS « DENVER 
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A vital component 
in oxygen systems 
for high altitude flying 


The function of the Scott Oxygen Manifold is to direct 
the flow of oxygen from an outside source to service 
tanks, from service tanks to the oxygen regulator or to 
the other equipment. Guards against the loss of total 
oxygen supply in event of direct tank hit. Compactly 
constructed, and weighing only 15 ounces, this Scott- 
developed unit is designed to serve any number of tanks 
either centrally located or distributed throughout the 
ship...In addition to oxygen equipment, Scott aircraft 
accessories include Brake Pressure Units, Control Wheels, 
Stabilizer Yokes, Rudder Horns, Aileron Bell Cranks and 
40-E Scott-Cast Aluminum Alloy Castings. Your inquiry 
on special equipment will receive prompt attention. 


ARMY. _ 


)\ 4E) ew 


ATION Se CORPORATION 


DESIGNERS AND MANUFACTURERS 
OF SPECIAL EQUIPMENT FOR THE AIRCRAFT INDUSTRY 


AVIATION 





SUPPLIERS TO THE U. S. ARMY AND NAVY AIR 


5 
FORCES AND LEADING AIRCRAFT MANUFACTURER? 


AVIATION, # 
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American Tiger Brand Air- 
craft Cables meet, and safely 
exceed, all requirements of 
the latest U. S. Army and 
Navy specifications 


19 Wire. 
A semi-rigid cable of 19 solid 
wires, designed to resist high 
loads. For use where strength, 





fot flexibility, is important. 







7x7 Flexible Cable. 
Made of 6 strands of 7 wires 
each, around a center of sim- 
ilor construction. Very flexi- 
ble High strength in a small 
diameter. 
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7x 19 Extra Flexible Cable. 
Made of 6 strands of 19 
wires each, around a center 
of like construction. Extra 
high tensile strength — ex- 
cellent for control cable. 


AMERICAN STEEL 


OMBING and strafing at tree- 

top level—at speeds approach- 

ing 500 m.p.h. — this hell-raising 

fighter gave the Nazis the surprise of 

their lives when it first appeared on 
the battle scene. 

Because it flies so low and so fast 
that the human ear can hear it only 
when it is overhead, only the luckiest 
shot can bring it down. But, unless 
the plane controls act instantly to 
synchronize with the pilot’s light- 
ning-quick reflexes, the dangers of a 
crack-up are great. 

It is this kind of instant-acting, 


San Francisco 


United States Steel Export Company, New York 


dependable control that is assured by 
American Tiger Brand Aircraft Con- 
trol Cables. Their in-built qualities 
of high strength and high fatigue re- 
sistance make possible the sensitive, 
unfailing response indispensable for 
all precision flying and rapid maneu- 
vering. 

In these Control Cables are ideally 
combined light weight, minimum 
stretch, high resistance to abrasive 
wear and superior flexibility. All are 
of Excellay Preformed construction 
to insure flawless performance—un- 
der every condition of service. 


AMERICAN Tiger Brand CONTROL CABLES 


& WIRE COMPANY 


Cleveland, Chicago and New York 


COLUMBIA STEEL COMPANY 


UNITED STATES STEEL 
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““BENDIX-SCINTILLA” Aircraft 
Magnetos, Harnesses and 
Switches are vital members 
of “The Invisible Crew”’ 

precision equipment which 
25 Bendix plants from coast 
to coast are speeding to our 
fighting crews everywhere. 


“o£ i wT tts 


~ 


Victory Sparks for “Lightnings” 


LYING HIGH over hot Tunisian 

sands and steaming New Guinea 
jungles, American heavy bombers 
blast enemy bases and docks. And 
with them fly speedy “Lightnings,” 
that shoot down out of the blue to 
blast attacking enemy fighters. 

For high altitude flight and fast 
dives, banks and turns, “Light- 
nings”’ need rapid fire-power in en- 
gines as well as guns. Each second, 
hundreds of precision-timed sparks 


THE WORLD’S FINEST 
AIRCRAFT IGNITION 


Hae ms 


R CRAFT 


must be generated and delivered to 
engine cylinders. 

This vital job is performed by 
*BENDIX-SCINTILLA” Ignition. 
Constantly improved to meet new 
conditions of engine power, altitude, 
and flight, “BENDIX-SCINTILLA” 
Aircraft Magnetos, Harnesses and 
Switches fly on well-nigh every 
modern United Nations’ aircraft... 
vital members of “The Invisible 
Crew” in action on every front. 
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| HERE... - Electrons 
Frame the Future! 


ERE, at Bendix Radio, with each new 
development in radio communica- 
tion, radio navigation and radio detec- 
tion, for the use of our armed forces, 
electronic discoveries are speeding victory 
in this war. Just as important, these same 
discoveries also are throwing fragments in 
all directions to frame the future. In this 


Products of Bendix Radio Division are im- 
portant members of “The Invisible Crew”... 
precision equipment which 25 Bendix plants 
from coast to coast are speeding to our 
fighting crews on world battle fronts. 


R A D 


April, 1943 


future, we see unlimited new fields of 
endeavor opening up for our fighting men 
when they return—and for all America. 
And we realize, as we explore further, 
that the multiple peacetime applications 
we envision now, are just the beginning 
of the new world of electronic marvels 
we are planning to help build. 


THE /NV/S/BLE CREW 


Precision 


L£guipment by 
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With a thundering roar the Navy’s Corsair fairly leaps 
off the carrier. Two thousand horsepower is the rea- 
son — plus twenty-six years of experience in design- 
ing first-line warplanes for America’s fighting forces. 


CHANGE VOUGHT AIRCRAFT 


Stratford, Connecticut 
ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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aiser Buys All Stock in Fleetwings Firm; 





liso Assumes Chairmanship of Brewster 


Henry J. Kaiser, West Coast 
shipbuilder, has purchased all 
the stock of Fleetwings, Inc., 
and has also become chairman 
of the board of Brewster Aero- 
nautical Corp. He has not, 
however, acquired stock in the 
latter concern. 

Army-Navy “E” winning 
Fleetwings has two Pennsyl- 
vania plants employing 5,000 
workers, and a third plant is 
under construction. It builds 
the BT-12, stainless _ steel 
basic trainer for the Army, and 
various subassemblies for 
other producers. 

Mr. Kaiser’s assistant, Chad 
F. Calhoun, has been desig- 
nated contact officer between 
the Kaiser Co. and Fleetwings, 
in which no management 
or personnel changes. are 
planned. 

In becoming chairman of 
the Brewster board, a move 
which Rear Adm. S. M. Kraus, 
of the Bureau of Aeronautics, 
points out had complete Navy 
approval, Mr. Kaiser said he 
thought no personnel changes 
would be necessary at Brews- 
er. “It is my understanding 
that there is a high degree of 
skill in the Brewster organiza- 
tion, and it will be my purpose 
coordinate activities in more 
Productive efforts to increase 
output.” 

C. A. Van Deusen, former 
Mesident, submitted his resig- 
nation and was succeeded by 
Frederick Riebel, Jr., formerly 
it charge of production for 
Westinghouse, who came out 
of retirement last summer at 
the request of the Navy. 

Concurrently with Mr. Van 

usen’s resignation, a spokes- 
man issued a statement which 
tid in part that “during the 

t ten months the company 

been able to make sub- 
tial progress in production 
the Allied forces. 

Since this management as- 
fimed charge in May, 1942, 
Moduction increased several 

ed percent. The Brews- 

Newark plant, which has 
manufacturing wings for 
flying boats, is several 
S ahead of Navy and 
lidated Corp.’s require- 
tine nasement has also 

upward the prices 
% other than U. §. Govern- 
“ontracts found to be 
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too low in the amount of about 
$5,500,000. 

“Retiring management’s de- 
cision to stand aside in favor 
of Mr. Kaiser is based on the 
belief that Kaiser manage- 
ment might be able to obtain 
closer support and _ proper 
plant facilities from the U. S. 
Government in plans for mak- 
ing Brewster a strong aircraft 
producer.” Mr Van Deusen 
is expected to return to the 
aircraft field after a _ short 
rest. 

New Brewster board mem- 
bers, besides Mr. Kaiser and 
Wm. F. Kurtz, F. D. Schnacke, 
and Capt. George C. Wester- 
velt, holdovers from the old 
board, include T. J. Walsh, 
president of the Walsh Con- 
struction Co.; Paul S. Marin, 
chief counsel for the Kaiser 
interests; E. E. Trefethen, 
Jr.; and Mr. Riebel. 


Affirm Wright’s Authority 
Over Aircraft Resources 


Washington (AVIATION Bu- 
reau)—T. P. Wright, director 
of the Aircraft Resources 
Control Office of the Aircraft 
Production Board, has been 
given extensive authority 
over materials, manpower, 
machine tools, and other fac- 
tors affecting the airplane in- 
dustry. 

His powers, now formally 
legalized, are established in 
a directive from C. E. Wilson, 
head of the Aircraft Produc- 
tion Board andi vice-chairman 
of WPB. 

Mr. Wright, civilian aero- 
nautical engineer, was vice- 
president 
engineering of the Curtiss- 
Wright Corp. He has been a 
key man in WPB’s aircraft 
program since 1940 and is 
likewise a member of the Air- 
craft Production Board (see 
organizational chart on p. 111, 
Feb. AVIATION) which is the 
policy-making “Little WPB” 
for aircraft production. (An 
editorial regarding Mr. Wright 
and his new powers appears 
on p. 105 of this issue.) 

Other members of the Re- 
sources Control Office are 
Brig. Gen. Bennett C. Myers 
and Rear Adm. E. M. Pace. 


and director of. 





The Resources Control Office 
works out production sched- 
ules of airframes, engines, and 
propellers; serves as a claim- 
ant agency under the new 
CMP (Controlled Materials 
Plan) which so far allocates 
only steel, copper, and alum- 
inum; prepares estimates of 
requirements of materials, 
tools, and work hours; and 
coordinates the materials con- 
servation programs’ of the 
Army, Navy, and WPB. 


Bendix Radio Research 


Los Angeles (AvIATION Bu- 
reau)—Establishment of an 
independent radio and elec- 


tronic research department 
which will undertake the 
development of new radio 


systems, has been announced 
here by Bendix Aviation, Ltd. 
Delmar Wright is director, 
and assisting in the work will 





ial 


FLOAT “ZERO” FOR CHECK-UP 





be Dr. Sydney Weinbaum, 
formerly of the California In- 
stitute of Technology staff. 
Purpose of the new depart- 
ment is to explore advanced 
uses for radio and electronics. 


Bellanca Regains Control 


Following his _ protracted 
proxy fight, Giuseppe M. Bel- 
lanca apparently has regained 
control of Bellanca Aircraft 
Corp. through election of four 
of the seven members of the 
board of directors, including 
Andrew J. Higgins, New Or- 
leans boat builder. 

However, Lessiter C. Mil- 
burn, president, called a di- 
rectors’ meeting when two of 
the Bellanca selectees were out 
of town, giving him a three- 
to-two majority by which he 
promptly re-elected the man- 
agement which Mr. Bellanca 
had opposed. 


Presa Association Phote 


Shot down in Pacific, this Jap float-type “Zero” is seen being unloaded at 
Alameda, Calif., prior to examination of its structure by the Navy. Pilot 
“lost face” and no doubt life. “Zero” lost tail. 
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New Contracts Between Airlines and REA 
Approved by CAB; Revisions Detailed 


Washington (AvIATION Bu- 
reau)—The Civil Aeronautics 
Board has approved revised 
contracts of twelve airlines 
with the Railway Express 
Agency. The board says that 
air transportation has reached 
a stage of development at 
which it is essential that air- 
lines be freed from certain 
restrictions so that they can 
move in any direction the 
public interest may require. 

First, and most important, 
of four changes in the con- 
tracts is release of the air- 
lines from their agreement to 
maintain air express rates at 
not less than twice rail ex- 
press rates. This clause has 
not made any difference be- 
cause air rates have been 
higher than that. 

Meanwhile, the clause which 
forbids the airlines accepting 
express from any other agency 
than REA is removed. This 
does not mean that the air- 
line must handle express 
directly. 

A new clause provides that 
REA may extend its services 
on a competing air carrier and 
cannot be prevented from 
doing so by another airline. 

A provision that REA shall 
not enter into the air trans- 
portation itself is deleted. 
This clause was unnecessary, 
since REA could not start a 
service of its own without a 
certificate from CAB. 

Revision of REA-airline 
contracts is not a move 
toward a break up of the two 
systems, according to CAB 
and airline spokesmen. Air 
Cargo, Inc., which was organ- 
ized months ago by the air- 
lines to survey the whole air 
cargo outlook, has now gone 
far enough with its study to 
know that an airline-owned 
pickup and delivery system 
exclusively for air express 
would cost a prohibitive sum 
to set up and operate. One 
major airline executive pre- 
dicts that the lines will still 
be working with REA five or 
six years from now. 

The twelve airlines figuring 
in the contracts are: All- 
American Aviation, American 
Airlines, Chicago & Southern, 
Colonial, Continental, Delta, 
Eastern, National, Northwest, 
Penn-Central, United, and 
Western. 


. . . 80 Anyone Can Do It 


Completely automatic flying, 
making it possible for virtu- 
ally everyone. to fly safely, will 
be a reality within a few years, 
according to a prediction of 
E. R. Breech, -president of 
Bendix Aviation. The 2,500 
engineers on the Bendix staff 
are, he says, making very 
marked progress in their job 
of eliminating the element of 
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human error in flying. In 
discussing Bendix’s present 
role in the war, Mr. Breech 
states that over 30 percent of 
the corporation’s present war 
volume of about $60,000,000 per 
month is in new products 
which were not on the market 
prior to the war. 


Consolidated ‘‘Well Along’’ 
On 400-Passenger Craft 


Los Angeles (AVIATION Bu- 
reau)—That his company is 
well along on its new giant 
plane designed to carry 400 
persons or an equivalent mili- 
tary load, was reported by 
Consolidated Aircraft Corp.’s 
Pres. Harry Woodhead to 
members of the Society of 
Automotive Engineers recently 
in session at San Diego. He 
estimated that the plane will 
require four years from con- 
ception to birth on the pro- 
duction line but did not state 
what portion of that period 
has elapsed. 

He predicted that steel will 
be used more and more in 
aircraft, and that adjustable 
jigs and fixtures will be de- 
veloped which will permit 
changes in basic models di- 
rectly on the assembly line. 
Eventually, he said, it will be 











Washington (AVIATION 
Bureau)—The total de- 
struction of a Japanese con- 
voy of 22 cargo and combat 
ships aggregating 90,000 
tons and about 20,000 Jap 
soldiers and sailors, plus 
55 protecting airplanes in 
the Bismarck Sea, has been 
classed by military men 
here as the most important 
and decisive purely air 
action in history thus far. 

The months-long' en- 
gagement between’ the 
British RAF and the Ger- 
man Luftwaffe during the 
blitz was of greater magni- 
tude, but no instance of 
single action has equalled 
this complete victory. Al- 
lied air forces, including 
many categories of Army 





Bismarck Battle Was Pure Air Actin 


and Navy planes, out- 
classed the enemy. Jap 
air coverage of the convoy | 
weakened and dispersed | 
under the attack, and our 
bombers and torpedo planes 
—reported to number 136~— 
went in close and unloaded 
more than 200 tons of 
missiles on the enemy 
cruisers, destroyers, and 
troop ships. 

Our losses were relatively 
light—it is said the Japs 
lost more ships than we 
did men. Fact that no air- 
plane carrier was men- 
tioned is the reason for | 
assumption it was purely | 
air operation. Thus this | 
is a sharp lesson in the use | 
of military aviation which 
will be carefully noted. | 

| 








possible to manufacture 50 
units of one model and then 
50 of another on the same line 
because of rapidly developing 
flexibility in jigs and fixtures. 

The speaker minimized the 
possibility of converting war- 
plane types to peacetime uses. 
Such conversions, he held, will 
be strictly of temporary, stop- 
gap nature, for peacetime air- 
craft will have to be designed 
for economy of both construc- 
tion and operation. The in- 
dustry will not return to cus- 





Chennault Command 
Becomes 14th Air Force 





Word comes that the 14th 
Air Force has been established 
in China superseding the for- 
mer’ China Air Task Force, 
and Brig. Gen. Claire L. 
Chennault (seen here second 
from left) has assumed its 
command, stepping up from 
his leadership of the Task 








Press Association Photo 
Force. Discussing raid plans 
with the general are (left to 
right): Lt. Col. Herbert Mor- 
gan, Col. Robert L. Scott, Jr., 
and Col. William E. Bayse. 
Chunking reports that Gen. 
Chennault’s new 14th will 
probably be reinforced for an 
intensification of the air war. 





tom-building of planes after 
the war, he continued, but 
instead will standardize more 
and more for greater volume 
and lower costs. 


Air Transport Command 
Data Reported by Chamber 


Our Army Air Transport 
Command, built on the frame- 
work of the old Ferrying Com- 
mand and the Contract Air 
Cargo division, now has one 
route ranging 17,000-mi., and 
flights of 6,000, 8,000, and 10,- 
000 mi. are considered routine. 
ATC delivers in a matter of 
days and hours to Australia, 
to North Africa, or to Aleutian 
sectors, plane parts, munitions, 
and personnel. Surface trans- 
port of the same would re- 
quire weeks or months. 

From points throughout the 
United States, the command 
lines radiate to Africa, South 


America, Alaska, Iceland, 
Hawaii, China, Liberia, New 
Guinea, Siberia, and the 


British Isles. Some 130,000 
separate items of war ma- 
terials are flown daily to these 
points, and many types of 
goods are ferried back to this 
country. This data was com- 
piled by the Aero Chamber 
of Commerce and released by 
the Army. ; 7 
Groups of technical exper's 
can be flown to some far-away 
war zone and be back at thelr 
home plants only a week later. 
Urgently needed plane parts 
can be set down at some 
specific frontline airport a day 
or two after the call for them 
has been received at the fac- 
tory of their “bar 
ATC equipmen , 
Douglas DC-2’s and — 
Douglas Skymasters, S v 
troopers, and Skytrains, 
tiss Commandos, oe ; 
Stratoliners, C-87 ©0 e- 
dated Liberator Express™ 
cargo versions of the B- 


includes 
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we Boeing B-17 Flying 
mrtresses are also in use on 
ne ferry runs, and Lockheed 
estars are engaged in regu- 
gr fights. Soon to get into 





~ ne service are the Lockheed 
roy | Mmconstellations, heavy four- 
sed mgine cargo ships, and Cur- 
ur iss Caravans. ; 
nes at one point, a glacier was 
“a leveled off to serve as a land- 
led ing field. This glacier is mov- 
of ing one foot per — but 
m being figured to last a cen- 
a a ~t so it may be considered 
yrmanent.” At another 
ely mint workmen were para- 
ADs hited into a wilderness to 
we mack out enough space so that 
jir- mechanical clearing devices 
on- wuld later be dropped in sec- 
for ions, by other parachutes, to 
ely | 0 mplete the job. . 
his | ATC is still in its infancy. 
use | fthe Army says it will ulti- 
ich mately be ten or more times 
he size of the combined 
ee etime airlines of the entire 
—— BBrorld. 
after 
= WPC of West Coast 
olume Meports Increases 
Los Angeles (AVIATION Bu- 
eau) —Deliveries by the eight 
member companies of the Air- 
ad raft War Production Council, 
nc, West Coast, increased 240 
mmber percent by weight during the 
frst 13 months of war, Coun- 
nsport @#il Pres. Robert E. Gross, also 
frame- Mpresident of Lockheed, has an- 
s Com- MHounced. Dollar deliveries in- 
ct Air Mireased 147 percent to a daily 
aS one @Bverage of more than $5,500,- 
i, and #0. Deliveries by weight in- 
nd 10,- @Mtrased 84 percent in No- 
outine. givember. 
tter of # Manhours of the eight 
stralia, @ompanies increased 99 per- 
leutian @@ent during the past 13 months 
nitions, @Bnd resulted in an increase of 
trans- #0 percent in pounds of air- 
iid re- @plane produced for each man- 
2 hour worked. 
yut the # Through the council, 1,734 
nmand @ormally confidential techni- 
South @#l engineering reports were 
celand, @™lerchanged among the mem- 
1, New Mr companies and 16,338 
1 the Mimergency exchanges of pro- 
130,000 tion items were counted. 
r ma- @0re than two score instan- 
o these MPS of machinery breakdown 
of Muted in production work 
to this MNg temporarily done by 
s com- MNther plant thus avoiding 
namber Midown. “Many exchanges 
sed by information and production 
rk Were also made by mem- 
— ; nam with aircraft 
I- Pauls In ot 
t their #iRtion. "| 
k later. ; 
> parts a Gee 
_ Some Batic Flights Zoom 
r them fi Both Pan American’s traffic 
he fac- ts flights of the Army 
“Navy Air Tr i 
neludes MiPAnds are now he gs 
DO-3s ~~. levels, as many as 500 
Sky .;) ATC flights being 
s, Cu” mde, while Panam’s traffic 
ng 301 BiRcreased an average of 140 
‘onsoli- ent Over already-busy 1941. 
on feat the increase in 
; traffic is impressive, 
43 BRAY 
il, 9 BPTATION, April, 1948 








Wide World Photo 


GLIDER MECHANICS’ “SCHOOLROOM” 


In this beetle-like tandem glider mock-up, prospective glider mechanics get 
practical field instruction in instrument maintenance and repair. Scene is 
at Air Forces Technical Training Command School, Sheppard Field, Tex. 





rising from a few thousand 
pounds in the previous year 
to many millions in 1942. 

The Air Transport Com- 
mand flights are now reaching 
a level often envisioned by 
such experts as Grover Loen- 
ing, and while no actual fig- 
ures have been made available, 
a@ minimum net load of two 
tons per flight would indicate 
that airplanes are now carry- 
ing 1,000 tons plus per week 
over the ocean to our far flung 
battle fronts. Larger and 
faster aircraft should eventu- 
ally answer the question 
whether aircraft can take over 
part of the seaborne traffic, a 
question which has been fore- 
most in the minds of many 
air cargo advocates. 


Okays Synthetic Tires 


Synthetic rubber tires have 
been approved by the CAA for 
use on commercial airplanes. 
B. F. Goodrich made extensive 
tests of synthetic tire con- 
struction which were accepted 
by CAA in making its ruling. 
Goodrich had previously built 
initial synthetic tires for 
automobiles. The announce- 
ment was made by J. S. Pedler, 
manager of the company’s 
aeronautic division. 


Soviet Gets 5,600 Craft, 
Cite P-39, B-25, India Plant 


Washington (AviaTIoN Bu- 
reau)—Lend-Lease Adminis- 
trator Edward R. Stettinius 
has reported to Congress that 
the United States and Great 
Britain together have sent 
5,600 planes to Soviet Russia. 

Russia’s Ambassador in 
Washington, Maxim Litvinov, 
praised American fighter 
planes, notably Bell P-39 Air- 
acobras. He told of a regi- 
ment in the air force of the 
Red Army, using only Aira- 
cobras, which brought down 
43 planes during air fights 
while losing only three. 

A Russian aviation unit, 
using North American B-25 





Mitchell bombers, took part 
in 380 combats during Janu- 
ary, in difficult weather, with- 
out losing a single plane. One 
result of these raids was the 
destruction of a railway junc- 
tion where five trains of Nazi 
war material, two troop trains, 
and a number of locomotives 
were destroyed. 

The American Air Force, Mr. 
Stettinius said, ferries long- 
range bombers direct to India 
and uses airfields built by 
Indian workmen. Ten thou- 
sand workmen were employed 





to build a single airport. One 
large aircraft corporation in 
Bangolore, India, managed by 


Americans, repairs military 
planes and manufactures 
gliders. This plant last year 


repaired more than 400 planes. 


U. S. Anti-Sub Command 
Now Spans Atlantic 


The Anti-Submarine Com- 
mand of our Army Air Forces, 
organized to take over the 
coastal patrol functions of the 
First Bomber Command, has 
now extended its operations 
across the Atlantic Ocean. 

This command is charged 
with seeking and destroying 
enemy submarines, conduct- 
ing aerial convoying oper- 
ations at sea, and providing 
air coverage for coastal ship- 
ping. Officers and men of the 
command have played leading 
roles in rescue work following 
torpedoing of ships off the 
American coast. 

The command will now 
locate and attack enemy sub- 
marines in any theatre where 
they can be detected. 

Graduates of the Army Air 
Forces regular air-crew schools 
are further trained in special 
schools for anti-submarine 
warfare and then assigned to 
man the anti-sub aircraft. 





Industry Organization Policy Shifting; Third 
Council Proposed; Boeing in Coast Group 


Organization of the aircraft 
industry in this country is 
undergoing extensive and 
rapid changes. What may be 
the ultimate outcome is un- 
predictable. 

The two Aircraft War Pro- 
duction Councils, West Coast 
and East Coast, have taken 
over—for the present at least 
—the major common wartime 
interests of the industry. And 
the Aeronautical Chamber of 
Commerce has emerged from 
the initial reorganization 
scrimmage, with James Mur- 
ray, dean of Washington air- 
craft representatives and vice- 
president of Boeing, as Cham- 
ber president. 

Only the West Coast Coun- 
cil has a Washington office, 
thus far, the East Coast 
Council still having its head- 
quarters in New York City. 
Eastern aircraft producers do 
not need representation in the 
Capital as much as do the far- 
away-Coast people. 

Neither of the Councils, 
however, can speak for the 
whole industry on any mat- 
ters. One would stand small 
chance of being wrong, there- 
fore, in guessing that an over- 


all parent organization, or 
national council, was being 
considered. 


In addition, the Automotive 
Council (an association of 
auto and allied industry firms 





producing aircraft and parts, 
weapons, and war equipment) 
is proposing a Central Air- 
craft Council. Informed per- 
sons said this council was 
planned chiefly to serve the 
interest of automobile com- 
panies making airplanes or 
parts thereof, but that “old 
line” manufacturers would be 
eligible. The Midwest has 
only a few pertinent com- 
panies that are not either 
auto firms or branches of air- 
plane builders. 

Many men in the industry 
still believe that when the 
war ends the airframe, pro- 
peller, and engine manufac- 
turers should be re-united in 
the Aero Chamber of Com- 
merce. For all any one knows, 
it might turn out that way. 

Meantime Boeing Aircraft 
Co. has joined the West Coast 
council as an associate mem- 
ber, after cooperating from 
outside since inception of the 
council. Boeing is one of those 
concerns that does not hurry 
to join organizations, but in 
this case the company wanted 
to take full advantage of the 
exchange of engineering data, 
especially in view of the fact 
that Douglas and Vega, both 
member firms, are making 
Boeing B-17’s. And council 
members were anxious to have 
the fullest kind of association 
with Boeing. 


297 








CAA Asks 200 Schools 
To Train Army Air Cadets 


Washington (AVIATION Bu- 
reau) —CAA has invited more 
than 200 of 500 existing flight 
instruction schools to sign 
contracts for training Army 
aviation cadet candidates and 
elementary and advanced non- 
combatant Army reservists. 
About 100 schools are training 
Navy personnel. Consequently 
approximately 200 remaining 
schools may be forced to close 
for lack of business, according 
to a CAA spokesman. 

Under the new scheme, flight 
training, coordinated with 
ground school instruction, will 
be conducted by the Air 
Forces. It will consist initially 
of ten hours dual elementary 
flight instruction given, as in 
the past, by CAA contractors. 

This is the fourth type of 
instruction undertaken by 
CAA War Training Service. 
Courses for cadets and in- 
structors are being conducted 
for the Navy besides the 
present Army non-combatant 
program. 


Term WLB Coast Wage 
Rates Temporary Solution 


The War Labor Board’s di- 
rectives on wages for Boeing 
Aircraft Co. workers and for 
Southern California aircraft 
employees are termed by com- 
petent authority as a tempo- 
rary solution of a difficult 
problem. 

Union leaders accepted the 
decision with reservations. 
Unanimous informed opinion 
was that if John L. Lewis suc- 
ceeds in getting $2 a day in- 
crease for his miners, or even a 
substantial part of it, the Ad- 
ministration’s resistance to 


wage-price spiralling will be 
seriously weakened. Not only 
the Boeing and Southern Cali- 
fornia unions, but organized 
labor right across the board 








will then make new demands. 

WLB applied the “Little 
Steel” 15 percent formula to 
the Boeing case and found that 
a 4446c. general hourly increase 
was in order. The base rate 
for all Boeing workers except 
beginners was raised to 82c. 

WLB found Southern Cali- 
fornia workers entitled to no 
increase to correct maladjust- 
ments, because increases total- 
ling more than 15 percent had 
been granted since Jan. 1, 1941. 
But under the reclassification 
plan that was ordered, about 
50 percent of the classified 
workers receive increases of 
about 7%4c. per hour. The 
basic rate for all except un- 
trained beginners becomes 75c. 

Retroactive pay to July 6, 
1942 was ordered for all work- 
ars who had been on the pay- 
rolls since July 6. This 
amounted to $64.75 for all 
California workers and $78.75 
for Boeing workers. 


Eisemann Control to AEC 


Control of the Eisemann 
Corp., maker of magnetos and 
generators, has been acquired 
by American Eastern Corp. 
Through the merger, Eastern 
Corp. officials Howard S. 
Welch and O. h. Ashman, 
have become president and 
treasurer, respectively, of the 
new organization. 


Errata 


In Feb. AVIATION’s American 
Aircraft Specification table, a 
typographical error had the 
high speed of the Fleetwings 
BT-12 listed as 120 mph., in- 
stead of 173 mph. and Foot- 
note 6 incorrectly stated the 
F4U was being built by Fire- 
stone Tire & Rubber Co. This 
should have read Goodyear 
Tire & Rubber Co. In the 
American Engine Specifica- 
tions table, the make of igni- 
tion listed for Air Cooled 
Motors Corp. should have read 
Eisemann. 


International News Photo 


Demonstrating for wage increases, Boeing workers halt traffic in Seattle 
streets. Other meetings were held ‘‘off-shift.””. The War Labor Board, which 
ordered the workers to remain “‘loyally at their jobs” as a condition of con- 
sidering their request, granted general increase of 4!/oc. per hour. 
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x * SPOT CHECKING x x 


Production of C-54 Skymaster 
transports has now begun in 
the new Douglas Chicago-area 
plant. 


According to Pravda, Soviet 
aircraft production during 1942 
was 75 percent up from ’41. 


So many glider pilot candi- 
dates have received prelimi- 
nary instruction that the 
Army has suspended begin- 
ning courses and emphasis is 
now being placed on advanced 
work. 


Schedule calls for a tripling of 
P & W bomber engine produc- 
tion in 1943 by the Buick 
Division of GM in the Chicago 
area. 


King George VI recently made 
Maj. Gen. Brereton, Middle 
East commander of all Ameri- 
can forces, a Companion of 
the Order of the Bath. Cited 
was the General’s_ distin- 
guished service in the South- 
west Pacific. 


New commander of our heavy 
bombardment group, 9th Air 
Force, Africa, is Col. Keith 
Compton, recipient of the Air 
Medal and DFC for successful 
attacks on Italian targets. 


Ruling of the WPB permits 
filing of Form PD-1A for 
priority assistance with the 
nearest district office. Appli- 
cations formerly had to go to 
Washington. 


Resolution to authorize a 
medal for the President in 
recognition of his flight to 
the Casablanca conference has 
been voted by the Senate. 
House action had not yet been 
taken at this writing. Donor 
of the medal would be the 
American Section of the In- 
ternational League of Aviators. 


With more than 90 percent of 
its 5,700 employers subscribing 
for War Bonds, United Air 
Lines has been awarded the 
coveted Minute Man flag. 


Penn Central is working on 
special plans to improve air 
cargo service for the military 
forces. 
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AC Exhaust Systems 


After several months of re- 
tooling, Aircraft Components, 
Inc., Van Nuys, Calif., is now 
in full production in both its 
East and West Coast plants, 
according to Pres. Gilbert G. 
Budwig, for the manufacture 
of stainless steel exhaust sys- 
tems. Included in present 
production are collector rings, 
tail pipes, head exchangers, 

















short stacks, and an improve 
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F Orders Helicopters; 
id to Peace Use Seen 


‘erinof From the Sikorsky Division, 
a vn Aircraft, the AAF has 
en isfeow put in an order for 300 
>ublid Model XR4_ helicopters, 
nderstood to be a variation 
‘the Model 300, which has 
xen well known for the past 
o years. The AAF also has 
Platt-LePage helicopter, but 
here is no report at this writ- 
es ope on its further development. 
) cong The military believes that 
Wespany important missions, 
presi wh as the rescue of persons 
hm crashes in inaccessible 
aces, spotting and liaison in 
4 . md landing” areas, and the 
n. Segene can be accomplished with 
roduc hese rotary-wing hovering 
Brit. It is believed they can 
y telephone wire over im- 
wssable ground, and enable 
mre careful aero-study of 
ppography. ' 
Igor Sikorsky, designer, re- 
quired tly predicted the produc- 
regis ion of hundreds of thousands 
i direct-lift machines in the 
urly years following the war 
nsmit#end at the price of an auto 
send the medium range. This 
iden@evelopment by the Air Forces 
sed bafuring the war should sub- 
use ifftantially advance the de- 
were@elopment of a model for pop- 
eratormiar use. 
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SUPERVISORS OF SUPER-PLANES 
Seen here Studying plans of new research laboratory being built by Curtiss- 
oo at Buffalo for design and development of super planes for war and 
od peace are (seated left to right) Dr. Norton Moore, chief of aero- 
Dec . research and co-designer of laboratory’s $2,100,000 wind tunnel; 
hd al formerly of Yale and now laboratory director; and W. E. 
wistan, peratery manager. Standing (left to right): C. G. Trimbach, 
chief of developments; E. S. Jenkins, chief of materials and struc- 
1 and Peter F, Rossman, chief of developments department. 





mer. It and the laboratories 
“were planned and developed 
under Allen’s supervision as 
Boeing director of flight and 
aerodynamics, and they incor- 
porate many of his personal 
ideals and plans,” according to 
P. G. Johnson, company presi- 
dent. “They will provide an 
outstanding, modern research 
center in which his staff will 
carry on the Allen system of 
painstaking research and de- 
velopment work.” (Also see 
article, p. 108.) 


Aero Chamber Officers 
Named; Murray President 


James P. Murray, vice-presi- 
dent of Boeing, has been 
elected president of the Aero- 
nautical Chamber of Com- 
merce of America, and I. H. 
Taylor, of Washington, D. C., 
general manager. Three new 
vice-presidents are J. Carlton 
Ward, Jr., president Fairchild 
Engine & Airplanes: C. S. 
Jones, president of Casey 
Jones School of Aeronautics; 
and J. Story Smith, vice-presi- 
dent of Jacobs Aircraft En- 
gine. New secretary is Frank 
N. Fleming, assistant secretary 
and Washington representa- 
tive of Douglas. John E. P. 
Morgan, Washington repre- 
sentative of a group of light 
plane makers, has been chosen 
as t.easurer. 

Among those elected to the 
Chamber’s executive commit- 
tee were J. A. B. Smith, Cur- 
tiss-Wright, chairman; Fred- 
erick R. Neely, Bell; John K. 
Montgomery, Consolidated; 
Carl Friedlander, Aeronca; 
Joseph T. Hartson, Glenn L. 
Martin; L. T. Cohu, Northrop; 
and Charles Marcus, Bendix. 

Besides the above, the fol- 
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By BLAINE STUBBLEFIELD 


Soap and medicine ad writers soon will sicken every- 
body of gremlins. However, before they do, we want one 
last word: Nearly all medieval peoples imagined some 
sort of little men who interfered with war, hunting, love, 
and the churning of butter. But moderns don’t bother 
with sprites. If you have a gremlin in your life, blame 
the British Press Service. 


New trick is being considered by the Army Air Forces: 
Put new pilots in new type planes and they won’t find 
anything to gripe about. It’s changing from one thing 
to another that bothers most people—even young ones. 


As the Allies gain superiority in the air, it makes less 
and less difference whether we have a lot of high-flying 
equipment, because we ourselves will decide increasingly 
at what altitude the fighting will take place. This is a 
generality, of course, to which there are exceptions. For 
example, we shall always need high level interception 
to prevent any bombing missions from passing over our 
forces. 


If you are interested in a bit of authentic gossip: The 
P-38 is Gen. Echols’ pet plane, and the B-29 is the 
favorite of Gen. Arnold. 


Grounded crews in the Southwest Pacific theater are 
actually asking permission to go on forays against the 
Japs, so lightly do they regard the risk of battling them 
in the air. 


United Nations were scheduled, at this writing, to send 
representatives to discuss postwar problems with Acting 
Secretary of State Sumner Welles. The problem of allo- 
cation of the air routes among the nations will be a 
leading matter of discussion. An international corpora- 
tion to operate all world airways has been proposed, but 
its chances seem smail. 


It is true that some airmail is being taken off of some 
trips to make room for priority passengers, but there is 
no over-all information as to how much. Neither do 
authorities know whether the displaced mail gets on 
another air trip in a short time, or whether it goes by 
train. Army’s Airline Priorities office has no power to 
establish preferences for anything that does not relate 
to the war. Of course much airmail does, but it is a 
problem how to find out which mail. 


A merry-go-round has been started which is giving the 
aircraft plants a dizzy ride. Airplane producers were 
told to hurry up and hire and train a lot of women to 
take the place of men workers. Now the girls are running 
away in droves to join WAVES, WAACS, SPARS, etc. 


Automatic flying will be the fashion after the war. The 
Army and Navy have several ways of sitting a plane on 
a beam without necessity of the airman doing anything. 
You can even slide down the glide path and land auto- 
matically. Word also comes of development of new ways 
to counteracting drift. 


"Spitfires" have appeared in the Southwest Pacific theater 
in substantial numbers. These excellent short-range 


‘fighters apparently are ftying guard over Allied bases, 


relieving American and British long-range fighters for 
convoy and distant-attack work. 


A six-engined transport plane capable of carrying 130 
soldiers, has been developed by the Germans—the Messer- 
schmitt 323. Among its reported features is a multi- 
wheeled undercarriage for landings on rough ground. But 
our Army’s foreign-plane experts here say it will take 
the Nazis two years to get this ship into the air in quan- 
a Sa by that time they well, they may not 
need it. 
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lowing men were elected to 
the Chamber’s Board of Gov- 
ernors, which was reduced 
from 32 to 15 members at a 


special meeting on Feb. 18: 
Rudolph H. Deetjen, Lycoming 


Division of The Aviation 





Calling 


Arveda Hewlett, still holder of 
the record as world’s youngest 
feminine parachutist, won at 15, 
is now an aircraft mechanic at 
Brewster Aeronautical. 


TWA announces changes in its 
operations department: — Lee 
Flanagin has been appointed 
assistant operations manager in 
charge of contract air cargo; 
H. B. Andrews is now superin- 
tendent of the western division, 
and G. T. Weaver, supervisor of 
central flight control, has as- 
sumed supervision over all of 
the K. C. flight control office. 


John W. Horner, experimental 
research engineer, has joined 
the development staff of Guiber- 
son Diesel Engine. 


Joan Denton, UAL stewardess, 
is “in the army now.” She left 
company to join an air evacua- 
tion unit of AAF. United also 
announces following changes: 
Paul Henderson, Jr., leaves Chi- 
cago for Washington as area 
manager for air cargo depart- 
ment; Fred F. Dawson becomes 
area manager at San Francisco, 
succeeding his brother, T. E. 
Dawson, who becomes manager 
of passenger service at Denver; 
R. C. F. Baer is new superin- 
tendent of reservations service 
for company’s entire system as 
successor to John P. Cisler, 
who transfers to work analysis 
department; H. K. Cary be- 
comes eastern superintendent of 
reservations service; C. C. Rob- 
inson becomes western superin- 
tendent of station service in San 
Francisco; Robley L. Mangold 
is appointed area manager for 
Oregon and Idaho; and Robert 
Caskey and Robert M. Ruddick 
are temporarily assigned area 
managers for Chicago. 


Russell J. Smith is named new 
System manager of reservations 
for Western Air Lines, and Rex 
Aber is L. A. manager of reser- 
vations. J. W. Carleville has 
been appointed assistant to 
Pres. William A. Coulter. 


Sidney A. Stewart has been 
elected vice-president of United 
Aircraft Corp.; C. J. McCarthy, 
also elected vice-president, re- 
linquishes his duties as general 
manager of Vought Division of 
United and will have general 
supervision over airplane activi- 
ties; J. Reed Miller, vice-presi- 
dent, was elected general mana- 
ger of the Sikorsky Division, 
and Joseph M. Barr was ap- 
pointed assistant general mana- 
ger; Rex B. Beisel was named 
acting general manager of 
Vought Division, but retains 
his present position of engineer- 
ing manager. 


Ralph R. Kimes, former Douglas 
purchasing agent, has been 
named general manager of Air- 
craft Tools, Ine. 


W. A. Patterson, president of 
United Air Lines, has been 
elected to membership on the 
advisory board of the Institute 
of the Aeronautical Sciences. 


Thomas D. Brooks has been ap- 
pointed general superintendent 
of Chicago & Southern’s modifi- 
cation center, and W. C. Burks 
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Harry Pack, industrial designer, @ Fogarty: 
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W. E. Hirtensteiner is named 
executive vice-president of In- 
terstate Aircraft & Engineeriné, 
and Walter A. Hite, vice-presi 
dent in charge of engineering 
has been elected to board at 
directors. Interstate also * 
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joseph D. Stites is appointed 
manager of Wickwire Spencer 
aviation Corp., new subsidiary 
“ft Wickwire Spencer Steel Co. 


Sandler joins Aircraft 
pd Development to direct 
aircraft plastics work. 


r Anderson, is appointed 
eet to president of Gar- 
rett Corp. and will coordinate 
xetivities of AiResearch Mfg. 
,irsupply Co. and Garrett Sup- 
ply Co., its divisions. 


or. Howard Barlow, head of 
jeronautical engineering depart- 
ment at Texas A&M College, 
has been elected national Chair- 
man of Seciety of Aeronautical 
Weight Engineers; James B. 
childers, of Globe Aircraft, and 
William O. Boyd, of Lockheed, 
were elected officers of society. 


H, A. Loughran, passive defense 
director of Brewster Aeronauti- 
cal, was unanimously elected 
chairman of L. I. Aircraft Secur- 
ity Conference, succeeding Jack 
Fogarty. 


John C. Collins has resigned as 
vice-president and treasurer of 
Mid-Continent Airlines to go on 
active duty as a lieutenant (j.g.) 
in U. S. Naval Aviation Re- 
serve. Mid-Continent also an- 
nounces following elections: J. 
A, Cunningham as _ vice-presi- 
dent in charge military trans- 
port division; C. A. Wicks, sec- 
retary - treasurer; Martha 
Knecht, asst. secretary & asst. 
treasurer. 


Webb Shadle becomes new gen- 
eral council of Civil Aernoutics 
Administration. 


Mrs. Elva Wilson is proud win- 
ner of Aeronca’s Gold Medal- 
lion, won in company’s recent 
Victory Awards Contest for her 
time-saving idea. 


Thomas Lum, Chinese high 
school student of Honolulu, 
built 50 model planes for the 
Navy in connection with its 
500,000 model plane construc- 
uon program, thus became an 
“Admiral’’, 


Pvt. Walter Hancock, Army 
Medical Corps, received $1,550 
for his winning design for new 
Air Medal. Odd $50 was his 
regular pay. 





Oswald Ryan has been reap- 
pointed to CAB as a _ board 
member for six-year term be- 
ginning Jan. 1, 1943. 


Capt. Glenn Doolittle has re- 
cently been appointed chief pilot 
of Chicago and Southern’s Mili- 
tary Transport Division. He is 
a cousin of Maj. Gen. “Jimmie” 
Doolittle. 


W. F. Jacobs joins Fleetwings 
as factory manager, and W. C. 
Young joins firm’s contract de- 
partment. 


Carl J. Meister has been ap- 
pointed manager of sales for 
Atlas Metal Stamping and Atlas 
Tool & Designing companies. 


Dr. George W. Lewis has been 
elected chairman of Collier 
Trophy Award Committee. 


J. Raymond Bell, former Loews 
Theater advertising and pub- 
licity director, has been ap- 
pointed director of advertising 
and Public relations for Penn- 
sylvania-Central. 


Curtis H. Barker, Jr., General 
Electric materials handling ex- 
pert, has been granted leave of 
absence to join Navy a techni- 
eal consultant in its Supply 
Corps. 


W. J. Dalby has been appointed 
traffic manager of Trans-Canada 
Air Lines. 


UAL’s Chief Stewardess Ber- 
nice Caldwell announces _ her 
marriage to Lt. John A. McFad- 
den, a United pilot now on leave 
with Navy. 


A. W. Herrington has. been 
elected a director of Army 
Ordnance Assn. 


Donald M. Berges, formerly 
chief field engineer for Eclipse 
Aviation has joined Pump En- 
gineering Service Corp., where 
he will serve in a special engi- 
neering capacity. 


Samuel S. Bradley was re- 
elected chairman of board of 
Manufacturers Aircraft Assn., 
which administers patent cross- 
licensing agreement for airplane 
industry in this country. Frank 
H. Russell continues as president 
and John A. Sanborn as general 
manager. Following vice-presi- 
dents were elected: Edgar N. 
Gott, Consolidated; R. E. Gross, 
Lockheed; Joseph T. Hartson, 





PRODUCTION-BATTLE CITATIONS 


A second white star, sig- 
nifying twelve months’ con- 
tinuation of the production 
excellence which won an 
Army-Navy “E” pennant, has 
been awarded to: 


Edward G. Budd Mfg. Co. 
P. R. Mallory & Co., Inc. 


Single white stars for six 
months’ continued excellence 
now have been added on the 
Army-Navy production flags 
flown by: 


Boeing Aircraft Co. (Wash- 
ington) 

S. F. Bowser & Co. 

The Bullard Co. 

Greenfield Tap & Die Corp. 

Handy & Harman 

Mahony-Troast Const. Co. 





Western Electric Co. 


More manufacturers awarded 
“E” pennants are: 

Aircraft Accessories Corp. 

Butler Mfg. Co. 

Caterpillar Tractor Co. 

Edison-Splitdorf Corp. 

Electronic Laboratories 

A. D. Ellis Mills 

Fleetwings, Inc. (Plant 1) 

B. F. Goodrich Co., Koroseal 
Plant 

Illinois Gear & Machine Co. 

Lindberg Engineering Co. 

Michigan Seamless Tube Co. 

Pump Engineering Service 
Corp. 

Silent Hoist Winch & Crane 
Co. 

Western Gear Works 

Wittek Mfg. Co. 





Glenn L. Martin; J. H. Kindel- 
berger, North American; John 
M. Rogers, Douglas; William E. 
Valk, Curtiss-Wright; Eugene 
E. Wilson, United Aircraft. 


Proposed Air Committee 
Defeated in House Vote 


Washington (AVIATION Bu- 
reau)—A resolution by Rep. 
Jack Nichols, aviation special- 
ist in the House and chairman 
of a committee which has 
been investigating air acci- 
dents, to set up a standing 
aviation committee, has been 
defeated by a vote of 256 
to 142. Creation of the com- 
mittee was part of House Re- 
publican Leader Joe Martin’s 
program. Defeat of it cheered 
opposition elements in the In- 
terstate and Foreign Com- 
merce and Naval and Military 
Affairs committes. About 50 
Republicans joined the oppo- 
sition to the resolution. 

Aviation matters will con- 
tinue to be handled by the 
Interstate and Foreign Com- 
merce Committee. Some po- 
litical observers said the con- 
servatives had hoped, by set- 





W Speration five days after authorization, Lockheed and 
Rite Texas modification center has grown to four 
‘ ars, shops and office, warehouse, 
Ons buildings. “And the end of the expansion is not 
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“VENTURAS” GET SET FOR FRONT 


and flight opera- 
the front. 


yet in sight,” says Base Manager Don Marshall. Here 
Vega B-34 ‘‘Venturas” pause for last minute grooming 
and check-up before delivery to the Army for work at 





ting up the aviation commit- 
tee, to gain control of vast 
civil aviation activities ex- 
pected when peace comes. 
Nichols apparently contributed 
to his own defeat when he 
said that the revised Civil 
Aeronautics Act, now before 
the Commerce Committee, 
favors the railroads against 
the airlines. CAB spokesmen 
say it certainly does not. 

All commentators agree that 
this is only the beginning of 
a long fight for jurisdiction 
over aviation. A proposal to 
create an Aviation Depart- 
ment under the Executive is 
expected before the war ends. 


New Aviation Fuel 
Processes Announced 


Two new catalytic processes 
for increased production of 
aviation fuel have been an- 
nounced. 

Developed by Socony-Vac- 

uum Oil Co. is a translucent, 
extremely hard but porous 
spherical particle called “bead 
catalyst,” because of its re- 
semblance to a bead, which is 
said to give supercharged en- 
gines 23 to 35 percent more 
power, meanwhile increasing 
fuel base stock yields 13 to 30 
percent. This latter result is 
said to come from the fact 
that the bead has a longer 
life than clay or usual fluid 
catalysts. The new process is 
called Thermofor catalytic 
cracking. 
- Construction by Phillips Pe- 
troleum Co. of a large unit 
employing another catalytic 
process,. Cycloversion, has 
been approved by the Petrol- 
eum Administration for War. 
Capacity and location of the 
unit have not been announced, 
but Frank Phillips, chairman 
of the company, said that the 
plant “will convert automobile 
gasoline or other petroleum 
distillates into products which, 
when blended with other com- 
ponents, will impart greatly 
improved flight performance 
to finished aviation fuels.” 
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LONG LIFE ASSURED! 


The single most important quality you seek in any condenser is...a guarantee of long life. 
And this guarantee is built into Tobe Capacitors — built in by persistence in research, 
soundness in engineering, excellence in production, plus 20 years of condenser experience. 
One of the Tobe Capacitors is Type SIC-510M-6 illustrated above. It is doing a vital war 
job as a filter condenser in secret equipment. Impregnated and filled with mineral oil, it is 
typical of the careful manufacture and conservative rating which characterize Tobe 


Capacitors. Ask us about your condenser problems. 





TOBE CAPACITOR—TYPE SIC-510M-6-EU 


CAPACITY ... 3 x .2 mfd. SHUNT RESISTANCE . . . 15,000 megohms or greater 
TEST VOLTAGE . . . 8,000 volts DC POWER FACTOR... At 1,000 cycles—less than .004 
WORKING VOLTAGE . . . 4,000 volts DC MINERAL OIL IMPREGNATED — MINERAL OIL FILLED 
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© A BIG PART IN INDUSTRY TOMORROW 
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shortage of skilled workers 
nas finally brought inevitable 
production difficulties to some 
jireraft producers. And, just 
ys inevitably, Congress has 
“aken a look,” seeking defec- 
tins on the job. Sen. Tru- 
man’s War Investigating Com- 
mittee cites many troubles, a 
few due to mismanagement, 
put mostly due to scarcity of 
materials and services caused 
by war pressure. 

Truman’s committee em- 
phasized from the first that 
it was not seeking to badger 
nybody but simply wanted to 
nd out what the manufac- 
turers’ troubles were and try 
0 offer some help. Manufac- 
urers received the committee 
t their plants accordingly, 
old them and showed them 
verything, submitted detailed 
ata, and testified at hearings 
n Washington. 

The committee planned to 
isit still more plants, might 
eep it up for the duration. 
ut at this writing the mem- 
ers—seeming to feel that 
hey have discovered most of 
he things which are wrong 
were engaged in writing an 
ireraft production report, 
hich may be ready about the 
ime this story reaches you. 
Though the committee was 
ritical of three or four plants, 
here was no disposition to ask 
he Commander in Chief to 
eize and operate them, which 
as happened twice before in 
his war, once because of al- 
eged inefficient management. 
As for the Congressmen 
siting the plants (everybody 
hows that only an experi- 
need production man can tell 
uch merely by looking) —the 
mmitteemen had to get 
ust of their information by 
sking informed nersons. But 


and worker- 
anagement relations in the 
ants. Worker absenteeism 
d lack of skilled plant fore- 
1 and superintendents were 
atked as two specific thorns. 
STegards these two: 

“any remedies for absen- 


good attendance, 
rovision of recreation to re- 
geting. keeping stores 
wor night shopping, bet- 
"diets for health. better and 
ee convenient housing fa- 
wtés and transportation fa- 
Ities, baby care for mother- 
orkers, and others. (Also see 
ie on p. 116). If these 
= do not work, willful 
+ es wil soon find them- 
"es faced by a “work or 
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aman Committee Checks on Production, 
tsenteeism, and Skill-Shortage Problems 


fight” law or an order from 
the President. 

The shortage of skilled fore- 
men and department leaders 
of all kinds is caused, of 
course, by thg departure of 
men to the services. There 
just aren’t enough skilled men 


left to serve as a training | 


nucleus and to watch over 
the unskilled multitude of 
men and women. No answer 
is in sight. Both Army and 
Navy are determined to take 
millions of more men. And 
while taking the men, they 
will demand that high quality 
airplanes roll from plants in 
unvrecedented numbers. 

It sounds hard, and it is. 
But the Army, Navy, and 
Congress have at least one 
unbeatable argument in their 
favor: A good many airplane 
producers, despite all. their 
troubles, are running on or 
ahead of their schedules. 
Therefore, if some lag behind, 
the government wants. to 
know the reasons, and it seems 
determined that the reasons 
must be good. 


ACWP Manpower Body 


Formation of a manpower 
utilization committee headed 
by C. E. Wilson, president of 
General Motors, is announced 
by the Automotive Council for 
War = Production. Member 
firms are active in warplane 
and aero engine production. 

Says Council Pres. Alvin 
Macauley: “Companies which 
have developed and _ proved 


methods for handling such 
problems as absenteeism, 
training, transportation, 


health and safety, employment 
of women workers, improved 
production schedules, etc., will 
share the benefit of their ex- 
perience with all other com- 
panies in the industry.” 


Alloy Aircraft Steel 
Section Set Up by WPB 


Washington (AVIATION Bu- 
reau) —An Aircraft Alloy Steel 
Section has been set up in the 
Steel Division of the War Pro- 


duction Board to help speed 


deliveries of certain alloy items 
to aircraft plants. 

Headed by Louis E. Creigh- 
ton, formerly vice-president of 
the Rotary Electric Steel Co., 
Detroit, and for many years 
an operating executive of the 
Union Draw Steel Co., the new 
section will handle problems 
relating to aircraft alloy steel 
trequirements. 


Study of the aircraft alloy 
situation has just been com- 
pleted by the Steel Division in 
collaboration with the Aircraft 
Scheduling Unit and with 
metallurgical, production, dis- 
tribution, and statistical ex- 
perts from the steel industry. 


11,000 NAA Trainers 


Announcement was made in 
mid-February that more than 
11,000 planes have been built 
in North American Aviation’s 
trainer series, 10,000 by NAA 
plants in the United States 
and better than 1,000 by Noor- 
duyn Aviation, Ltd., of Can- 
ada. Planes of the series pro- 
duced for the British have 
been known as Harvards. On 
Jan. 4, 1943 the War and Navy 
Departments adopted the 
name Texan for the AT-6 
type. 


SAWE Meets May 3-5 


Revisions of government 
specifications and procedures, 
compilation of handbooks for 
designers and airline operat- 
ors, and adoption of standard- 
ized forms for weight and bal- 
ance control work are among 
| the items on the agenda of 
the third annual conference 
of the Society of Aeronautical 
Weight Engineers to be held 
at Texas A. & M. College, 
College Station, Tex., May 3-5. 
Howard W. Barlow, national 
chairman of the society, states 
that most aircraft and weigh- 
ing apparatus manufacturers 
are expected to be represented. 





Transcriptions From Front 


Workers who make. the 
planes now have a new oppor- 
tunity to hear how Air Forces 
pilots abroad are using them. 
Recorded at an Army base in 
North Africa, four records of 
pilots’ battle experiences in 
P-38’s, B-17’s, A-20’s, and 
B-25’s have been flown to 
Washington where copies have 
been made for distribution 
through the Industrial Serv- 
ices Division, Bureau of Public 
Relations of the War Depart- 
ment. 


Branch Assembly Plants 
Being Launched by Vega 


Furthering the trend to 
“pring the work to the labor 
source,” Vega Aircraft will 
establish branch subassembly 
plants in smaller communities 
which still offer manpower, ac- 
cording to Courtlandt S. 
Gross, Vega president. 

Aimed at avoiding conges- 
tion, transportation difficulties, 
and housing shortages mark- 
ing the immediate vicinity of 
the home plant, the first of 
several such branches is now 
in process of establishment 
and others are to follow. No 
parts will be fabricated in the 
new outlying plants, rather 
finished parts will be subas- 
sembled. 

Extension of this branch 
plan follows satisfactory ex- 
perience with the system in 
another Southern California 
area. 








RUSH GEORGIA BELL PLANT 


Supervised by Army engineers, workers are finishing one of massive window- 
less sides of colossal air-conditioned Georgia bomber plant to be operated 
by Bell Aircraft. When tooling is completed, workers trained in four schools 
financed by U. S. Office of Education will begin production on newly- 
designed, long-range, multi-engined bomber. 
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CLEAN AIR helps SWAT ’EM 


One thing about war. We learn plenty. Take plane engines, for 





instance. On some fronts, engine wear became a serious problem AIR-MAZE 
after only 10 to 30 hours. Today, the same types of engines last AIRPLANE ENGINE FILTER 
300 hours and more. The difference is that now they breathe 
clean air. 

Air-Maze filters are particularly suited to this job. They have 
been engineered to efficiently filter high velocity intake air, in 
restricted, odd-shaped spaces, with weight savings of 35% to 40%, 


and under the toughest desert combat conditions. 





The element is not affected by temperature or moisture. It with- 


TYPE R-81 FILTER 


stands vibration without packing down. Each cleaning, therefore, 
This filter can be made in any practical 
. size or shape. 

When you put your problem up to Air-Maze, you’re dealing with The Hlvetvation shows precios eneng> 


men who have been designing plane filters since 1926, and who ment of the crimped ‘approach face” 
media and the rigid construction. 


restores the original efficiency. No replacements are needed. 


talk your language. It’s a good place to start when you want the 











right answer, quick. 


AIR-MAZE CORPORATION + CLEVELAND, OHIO 
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Washington (AVIATION Bu- 
eau) Aircraft production in 
snuary was over 5,000, of 
nich more than 65 percent 
“ore combat types. Produc- 
on in February was about 
300. These figures were an- 
nced by Robert P. Patter- 
ng, Under Secretary of War, 
, accordance With the gov- 
mment’s new policy of mak- 
ng public the numerical out- 
wt of the industry each 
nth. At the same time, 
ntterson said that in Janu- 
ry manufacturers delivered 
‘000 50-cal. aircraft machine 
uns and 7,200 20-mm. aircraft 
annon. 

A few days before the War 
epartment’s announcement, 
esponsible officials stated off 
he record that airplane out- 
ut is expected to reach about 
2.000 per month by December 
{this year. This rate would 


Presumably 
at figure would be close to 
wr maximum, if we went on 
ith our regular gun, tank, 


Officials in charge express 
me doubt whether the in- 
ustry will be able to turn 


(Total deliv- 
ies in 1942: 48,000.) 

If the industry fails to de- 
ver the entire program, the 
ain reason will be change 
ders and increasing compli- 
tion and size of the planes. 
course, those who accept 
d reject change orders for 
y and Navy will not allow 
em to cause the reduction of 


maintained against quality. 
addition to the change 
ders with which every plant 
constantly wrestling (modi- 
tation centers alleviate but 
0 not eliminate the whole 
toblem) there are new types 
planes taking up the time 
t every manufacturer’s engi- 
fers, workers, and pilots. 

It is never possible, due to 
isorship, to produce any 
rer-all picture of plant ex- 
‘sion and progress. It can 
hoted, however, that the 
wMsdlidated plant in Louisi- 
ma Will come-in in a matter 
months; Goodyear has 
tted'production of Vought’s 
~ Corsair; production of 
orsky’s helicopter starts as 
n as Possible following the 
Stecent order for 300 of 
“0; Navy has placed orders 
' North American B-25’s, 
™merly used by Army and 
rieritish only; British are 
ng the Curtiss Seagull 
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500 Airplanes Turned Out in February; 
2,000 Production Rate Seen by December 


SO3C-1; and the Higgins plant 
in Louisiana, which will make 
Curtiss-Wright C-76 Caravan 
cargo planes, reports progress. 

New plant additions will be 
coming in at intervals the 
rest of this year. By New 
Year’s Day, 1944, the United 
States will have an aircraft 
plant with three times the 
50,000-plane capacity the 
President called for two or 
three years ago. A good many 
persons in the industry said at 
that time that the President 
was asking for too much. 
American aircraft is now 
nearly half of the total war 
production—greater than Navy 
vessels or merchants ships or 
any other one category of 
weapons. 

The industry is still short of 
special steel forgings and 
aluminum forgings and shapes. 
Thus, the shortage of skilled 
men, and the absentee prob- 
lem, has not actually reduced 
the number of planes turned 
out. The skill and manpower 
and absentee problems will 
begin to be really serious when 
the industry gets more ma- 
terials than it can turn into 
airplanes. A strenuous effort 
is being made to solve these 
problems before that time 
comes. 


Lockheed, Vega Plants 
Put ‘‘Boypower’’ to Work 


Lockheed and Vega are tap- 
ping the boy labor market, 
and thus far the experiment is 
described as__ satisfactory. 
About 400 boys, 16 and 17 yr. 
of age, are employed as half- 
time employees, working a 








BUSINESS BUNDLES FOR BLIMPS 
Motor outriggers and other finishing touches are being added to these blimp 
control cars on Goodyear production line. Navy battle-gray paint will then 
be applied and they will be fitted to blimp bags. 





regular day-time shift for 
four -weeks, then resuming 
their schooling for four weeks. 

The experiment was started 
in February, with cooperation 
of the Burbank and Pasadena, 
Calif., school systems. It calls 
for a twelve-months’ school 
year, and the boys must keep 
up in their scholastic grades in 
order to hold their factory 
jobs. The 400 fill 200 jobs, 
200 working while the others 
are ingschool. 

R. A. Von Hake, Lockheed 
vice-president in charge of 
manufacturing, expressed sat- 
isfaction with the young work- 
ers, Stating that their eager- 
ness resulted in their learning 
their jobs quickly. Guided in 
their work by school super- 
visors and given especially 
through training in safety, the 
400 are a test group that may 
be the forerunner of thou- 
sands. 





R. A. Von Hake, Lockheed vice-president in charge of manufacturing, watches 
‘“‘boypower” at work. Told they were to work on P-38's, boys cheered as 
though at a football game. Their enthusiasm has expedited learning their 
jobs. They alternate four weeks in plant with four weeks in school on 
twelve-months’ school year basis, 





Goodyear and Brewster 
Making Vought ‘‘Corsairs”’ 


Goodyear Tire and Rubber 
has started production of the 
Vought F4U Corsair Navy 
fighter, employing the desig- 
nation FG-1, and expects to be 
in full production in “a num- 
ber of months.” Meanwhile, 
Brewster Aeronautical is also 
building the F4U under the 
designation F3A-1. 

It is noted that the Corsair, 
heretofore referred to as a 
Vought-Sikorsky product, now 
is officially termed merely the 
Vought following the new de- 
marcation between the two 


divisions of UAC (p. 387, Feb. 


AVIATION) . 

Goodyear’s new plant, for 
Corsair fabrication, begun in 
Feb. 1942, is larger than the 
huge air dock at Akron. Work 
on the airplane started long 
before the building was fin- 
ished and while machines, 
dies, presses, and jigs were still 
being installed. The planes 
will be taxied from the assem- 
bly line directly onto the 
airport for test and for subse- 
quent ferrying to their desti- 
nations following Navy ac- 
ceptance. 

It is unofficially reported 
that Vought has been ex- 
tremely particular in checking 
on sub-producers of the 
plane’s special center sections, 
which are subjected to rough 
handling on rolling decks and 
meantime support no small 
weight. 


Lycoming Breaks Record 


Plant expansion and addi- 
tion of new employees, one- 
third of them women, enabled 
the Lycoming Division to 
double production of aircraft 
engines and break all previous 
records in 1942, according to 
William F. Wise, executive 
vice-president of the Aviation 
Corp. “During the past year,” 
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FLOATS FOR OUR SEAPLANES. ..::; many years Edo has occupied a position 
four pel 


wr a ; pierce. Division 
of world leadership in the development and manufacture of float gear for seaplanes. AS a consequence of Posted 0 


nine-cyl 

specialization, Edo has long since become the recognized supplier of single and twin floats to virtual) “anes b 
vanced t 

“ ° - : : na, 

every American aircraft manufacturer... The war found Edo engineers and production methods ready ie Stin 


and the transition to large scale production of float gear for our military aircraft was swift and smooth. With — | 
0 U.S. 


the aid of greatly increased facilities, exacting schedules have been met fully and on time. The Army-Nay striki 
interrup 

. ners fro’ 

“E,”’ flying over the Edo plants, is an assurance that all is well on thts sector of the vast production front, Se 
aM AAF an 
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uton ise announced, “eighty- 
ent of the Lycoming 
pivision’s production con- 
“sted of its largest product, 
nine-cylinder, 300-hp. radial 
angines used to power liaison 
planes built by Vultee and ad- 
vanced trainers built by Beech, 
cessna, Curtiss-Wright, and 
the Stinson Division of Vultee. 


ce of 
Hall) 


tady 


yartin Gun interrupter 
tn U.S. Combat Planes 


Strikingly efficient gunfire 
interrupters, which keep gun- 
ners from shooting off pieces 
of their own airplanes, have 
heen in use for months by the 
AAF and presumably by the 
British. The Army has just 
released the story, and it may 
be assumed that the Nazis by 
now have possession of the 
device, also that they have one 
of their own. 

The Glenn L. Martin Co. 
developed the interrupter, 
now used on several types of 
combat planes. It is not to 
be confused with the type of 
interrupter developed in World 
War I to enable fixed guns 
to fire through propeller arcs 
-for the new unit operates 
on movable weapons. ‘Those 
guns which can be brought to 
bear on the empennage, wings, 
props, undercarriage, or other 
parts, have the device incor- 
porated so that there is no 





risk of human reactions in 
times of stress. About the 
size of a quart milk bottle, 
the unit weighs but a few 
pounds. 

The interrupter does either 
of two things—shuts off the 
bullets before the flow of fire 
swings into any part of the 
plane or lifts the line of fire 
over and around the part. It 
is arranged so that, if the 
turret has two guns, it does 
not necessarily shoot off both 
at the same time, for it works 
on each independently. If 
one gun comes into the clear 
first, it immediately reacti- 
vates that weapon. 

No details of the device are 
available. Reporting on it, the 
Aeronautical Chamber of 
Commerce says the stream of 
fire is allowed to come ex- 
tremely close to parts of the 
plane, indicating that it is a 
high precision instrument. 


Augments Hydraulic Units 


Greer Hydraulics, Inc., New 
York City, has set up engi- 
neering and production man- 
agement departments for a 
group of companies now man- 
ufacturing hydraulic appara- 
tus under license from large 
suppliers. Move is to relieve 
the shortage in standard hy- 
draulic equipment recognized 
by the Navy. 





Assembly Lines 


North American’s completing 
more than 10,000 AT-6 train- 
ing planes (p. 303) includes 
both complete trainers and 
their equivalent in parts. The 
trainers are now in use in 
Russia, Australia, Canada, 
South Africa, the British Isles, 
and sectors which the Air 
Force occupies. The propotype 
for the series was the NA-16, 
first plane designed and built 
by North American. 


Reynolds Metals Co. is stamp- 
ing and finishing metal air- 
plane parts at its factory 
rather than shipping the 
aluminum stock to the air- 
craft plants for processing. 
Officials of Douglas at Tulsa, 
Okla., where Reynolds parts 
are now in use, have stated 
that the plan has already 
effected vast savings in pro- 
duction time, facilities, and 
costs. 


A new $14,000,000 plant in- 
corporated into Consolidated’s 
Fort Worth layout puts under 
one roof all the operations 
needed to turn sheet alumi- 
num into complete planes. 
Three railroad spur lines pro- 
vide unloading docks for a 
score of freight cars. The 
equivalent of nearly 40 miles 
of railroad line could be laid 





with the trackage covered by 
the new plant’s overhead 
monorail crane system. 


Goodyear Tire & Rubber Co., 
Akron, has perfected an arti- 
ficial rubber known as “Chem- 
igum”. It is of sufficient flexi- 
bility and resilience to warrant 
the replacement of other types 
of compounds in hydraulic 
accumulators. The accumu- 
lator of an airplane is the 
reservoir in the heart of the 
plane’s hydraulic-control sys- 
tem from which reserve fluid 
for all purposes is drawn auto- 
matically when needed. The 
Synthetic rubber diaphram 
within the accumulator sepa- 
rates the air, via which pres- 
sure is exerted, from the re- 
serve fluid supply. Goodyear 
is already in production with 
synthetic rubber packings, 
sealing rings, and other parts 
in the hydraulic control sys- 
tems of airplanes. 


Cessna Aircraft Co. has won 
Class “‘A” approval of the AAF 
for the quality control exer- 
cised by its inspection depart- 
ment. This recognition signi- 
fies that the company’s 
inspectors are to be entrusted 
with full responsibility of as- 
suring that planes meet all 
requirements of the A.A.F. 




















Only the doors will require 
steel in the new fireproof, 
wooden blimp hangars de- 
signed by the Navy’s Bureau 
of Docks and Yards and being 
built along the Atlantic Coast. 
About 1,000-ft. long and 17- 


for about 3,000,000 ft. of tim- 
ber each, 750,000 ft. of it in 
the arches, nearly 250-ft. high, 
Said to be the largest ever 
constructed of wood. 

A mixture of ammonium 


for fireproofing the wooden 
sections, which rest on 24-ft. 





Wood Replaces Steel In New Blimp Hangars 


concrete bases housing shops 
and offices. The webbed arches, 
varying in width from 19 ft. 
at the base to 13 at the peak, 
are fastened with 4-in. split- 
ring or shear connectors and 
34 in. bolts. 

The doors are to be set in 
concrete columns (see photo) 
at each end of the main struc- 
ture. But to alleviate the 
problem of constructing the 
arched roof strong enough to 
resist wind pressures against 
the doors, the door-columns 
will not be attached directly 
to the body of the structure. 
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; Expansion-Contraction 


Anti-Vibration LITTELFUSES 


Temperature changes sudden 
or slow, are hard on fuses. 
Littelfuse “Gooseneck” (illus- 
trated) stands guard, instantly 
to protect element from crack- 
ing or crystallizing. 


Other NEW exclusive Littelfuse 

















LITTELFUSE 
features for outstanding fuse GREATLY ENLARGED 
dependability are elements me- Sichion tia Rummeina: a 
chanically depolarized against pd gap war 


vibration and shock at 90° 
twist, and fuse sealing by 
Locked Cap Assembly. 


and contraction Litte 
5 } 


fuses ¢ amps. 
have a 


a spring and jink 
element. 
LITTELFUSE INC. 


First in Aircraft Fuses — Pioneers in ‘the Industry. 


4749 RAVENSWOOD AVE., CHICAGO, ILLINOIS 
219 ONG STREET, EL MONTE (LOS ANGELES SUBURB) CALIF. 
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0 ; 
of hong new fireproof wooden blimp hangars now being constructed by 
Y along Atlantic Coast. Lofty arches are nearly 250-ft. high. Doors— 


nly part requiring steel—wi ' 
of structure. g steel—will be swung from concrete pillars at either end 
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Transport Aviation 





washington (Aviation Bu- 
a)—After 16 yr. of inde- 
endent passenger rate mak- 
ny the airlines—at this 
riting, eleven of the major 
nes—are NOW called upon by 
e Civil Aeronautics Board 
» show cause why they should 
ot cut their fares by 10 per- 
ent. 

The board’s action on pas- 
ger rates was not unex- 
sted, although the airlines, 
med several times about 
hese rates in connection with 
he fixing of .3 mill airmail 
ates, are reported to have 
sken no action in the matter 


enger fares. 
In its order, the board states 
at airline traffic of all 


lasses, between July and Nov., 
b42, was not appreciably less 
an the amount carried in 
e same period of 1941, al- 
ough many of the carriers’ 
ircraft had been turned over 
the Army, the “take” run- 
ing to about half of the 
nuipment. CAB further states 
hat the average payload on 
ach plane in latter 1942 ex- 
peded the loads of the earlier 
eriod and that the passenger 
nd express revenues for each 
hile flown were correspond- 
bely increased. 

Carriers under contract with 
he War Department, CAB 
bys, are receiving substantial 
mounts of indirect expenses 
hich would otherwise be 


Several of the 
més operate domestic and 
erseas Army services, using 
any Army planes, along 
ith some of their own planes 
h addition to the allocations 
expenses to the lines, they 
celve regular contract rates 
i their Army mileage. 

Net incomes reported by the 
lines during the five 
honths ending Nov. 30, 1942, 


td may continue to be, and 
h view of such income, the 


‘spondents for the transpor- 
tion Of passengers are and 
“! be unjust and unreason- 
last July 1, at the request 
the airlines, the board al- 
wed the carriers to suspend 
el scrip discount of 15 per- 
ut and their round trip a - 
percent.. The air- 
d this permission 
y thought, at the 


me, that removal of about 

~ of their airplanes, plus 

4 of their schedules and 
» Would seriously curtail] 

er earnincs. 

The board says that eco- 
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48 Asks Eleven Airlines to Show Cause 
y Passenger Rates Should Not be Cut 


nomic stabilization and price 
control require that, so far 
as maintenance of sound 
financial condition of the lines 
will permit, revenue per pas- 
senger be restored to the ap- 
proximate level existing before 
the elimination of discounts. 


Weather-Cadet Training 


Washington (AVIATION Bu- 
reau)—The War Department 
has started a new cadet train- 
ing program which by 1945 
should graduate more than 
10,000 meteorologists for the 
Air Forces’ world-wide weather 
forecasting system. Immedi- 
ate needs for trained person- 
nel will be supplied by con- 
tinuing the present nine 
months’ intensive professional 
courses. 

Basic and intermediate in- 
struction, as well as the Air 
Forces’ advanced courses, will 
be conducted at 27 universities 
and colleges and at the Tech- 
nical Training Command’s 
school in Grand Rapids, Mich. 


PAA Starts Night Flights 
Serving Latin America 


In order to cut a day from 
the flying time between the 
important war-activities areas 
on the West Coast of the 
United States and the strate- 
gic Canal Zone, as well as the 
important defense centers in 
Latin America, Pan American 
Airways has inaugurated the 
first night flying in Latin 











UAL MODIFICATION CENTER 
View inside United Air Lines’ Wyoming modification center. This is sepa- 
rate unit from regular maintenance base, one of many throughout country 
run under supervision of AAF Materiel Command by cooperation of both 


airlines and manufacturers. 


Here, bombers are received from production 


line and fitted for special war tasks, saving time in production and keeping 


our planes up to minute. 





America over the Los Angeles- 
to-Mexico City route. 

The schedule not only gives 
the West Coast an immediate 
connection with international 
southbound Clippers at Mexico 
City but also makes direct 
connections to Tampico and 
the Gulf Coast cities of 
Mexico. The new route is 
operated by PAA’s subsidiary 
in Mexico, Cia. Mexicana de 
Aviacion. 

Establishment of the new 
lighted airway involving a cost 
totaling nearly $500,000, repre- 
sents a great military adjunct 
for the fighting air forces of 
the United States and Mexico. 
Powerful radio direction find- 
ing stations and lighted air- 
ports are situated along the 


| length of the route. 





PAA Florida development. 
American’s international terminal, Miami, this four story hangar and office 
building will cover almost four acres. Completed unit will permit simulta- 
neous servicing of 12 to 18 planes. Shop-office buildings will be occupied by 
fabric and equipment, metal shop, stockroom, locker space, maintenance 
offices, flight personnel and maintenance schools, engineering, instrument 


overhaul, and assembly rooms. 


One of two new buildings going up at Pan 


An enlargement is also being added to 


terminal which will handle loading and unloading of two or more clippers at 


same time. 





Agreement Reaffirmed 


Washington (Aviation Bu- 
reau)—Continuation of the 
present air transport agree- 
ment and air services now 
operating between the United 
States and Canada has been 
agreed upon by Under-Secre- 
tary of State Sumner Welles 
and Prime Minister McKen- 
zie-King. Our relations with 
the Dominion are now under 
consideration by the Presi- 
dent’s Interdepartmental 
Aviation Committee, which is 
attempting to formulate our 
policy on over-land and over- 
sea air rights. Feeling that 
their bargaining position is 
now stronger than it may be 
at the end of hostilities, the 
British are also pressing for 
an understanding on all inter- 
national air transport. 

Consequently informed peo- 
ple here are convinced that 
the questions of air rights and 
airports of entry will have to 
be settled before peace con- 
ferences begin. 


IASC Award to PAA 


Two divisions and two affil- 
iated companies of Pan- 
American Airways have been 
awarded certificates by the 
Inter-American Safety Council 
for flying nearly 190,000,000 
passenger miles and over 
15,000,000 plane miles without 
a passenger fatality during 
1942. Lines honored were the 
Eastern and Western divisions 
of PAA, the Compania Mexi- 
cana de Aviacion, S. A., and 
the Compania Nacional Cu- 
bana de Aviacion, S. A. 
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THESE FINE BALL BEARINGS HAVE 
LONG BEEN NOTED 
FOR 
PRECISION PERFORMANCE 


« 

TODAY, WE ARE MAKING THEM 
IN 
EVER-INCREASING QUANTITIES 
FOR 
FIGHTING PLANES 


a 
TRAINING PLANES 
2 
MILITARY TRANSPORTS 





A/RCRAFT 
BALL BEARINGS 


THE SCHATZ MANUFACTURING CO. 


U. S. A. 


REPRESENTATIVES LOCATED AT 


Detroit: 2640 Book Tower *® Chicago: 902 S. Wabash Ave. 
Cleveland: 402 Swetland Bldg. * Los Angeles: 5410 Wilshire Blvd. 
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Future of British civil avia- 
ion has been very much in 
ne public eye lately, but a re- 
nt discussion in the House 
of Lords shows that little can 
ye done at present to improve 
he prospects. Critics of the 
British government are by no 
means unanimous in their de- 
mands. Lord Londonderry, 
himself a former Secretary for 
air, was in favor of trans- 
erring civil aviation from the 
sir Ministry to a separate 
inistry of Air Transport or, 
wssibly, a reconstructed Min- 
sry of Transport, thus sub- 
ng aviation to the same 
ontrol as land and sea traffic. 
Lord Mottistone also favored 
separate ministry to direct 
Transport and Research. 
iscount Bennett, the former 
anadian Prime Minister, 
nding the fault in another 
ace, demanded the reorgan- 
ation without delay of the 
titish Overseas Airways Corp. 
declared its directors 
hould have no interest in any 
her enterprise, there should 
2a managing director, the 
executive organization 
honey can buy, and regional 
anagers, accountable to their 
anaging director, for the 
orth and South Atlantic 
butes. The Duke of Sunder- 
Md proposed the establish- 
ent of an Air Transport 
ommand in the RAF, and 
ord Brabazon made a similar 
iggestion by recommending 
mation of an Air Transport 
ops in the RAF. All speak- 
thus seemed to find fault 
ith the present organization 
British civil aviation and 
government was charged 
h lack of policy. 
The government’s reply was 
ven by Lord Sherwood, Joint 
mder Secretary of Air, who 
iyhasized that the govern- 
nt was giving earnest study 
the problems of civil avia- 
mand to the types of air- 
ft which would be required 
ft the war. Close atten- 
mwas being given to the 
uiliication of bomber types 
tansport, he pointed out. 
Mil new types of transport 
trait could be produced, 
“€ Converted bombers would 
the need. But if first- 
designers were now di- 
‘d from war work, it would 
atthe expense of the war 
€ government spokes- 
N agreed with those of his 
wuing speakers who had 
“ Cooperation with the 
4 ons and the United 
the A policy of freedom 
air without any inter- 
an fi Tegulation would 
€rcer competition than 
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se of Lords Debates Development 
f British Postwar Civil Aviation 


any yet seen, together with 
intensification of heavy na- 
tional subsidies, he said. 

It was in the interest of the 
world, he continued, that 
when peace returned, collabo- 
ration on the air routes of the 
world should be equally as 
close as collaboration between 
the air forces of the United 
Nations was now. No decision 
could be taken by any one 
nation. The various issues 
were being closely considered 
by the government and would 
be discussed as soon as prac- 
ticable with the Dominions 
and other members of the 
United Nations, he concluded. 

A Technical Committee to 
investigate civil aviation prob- 
lems had been appointed 
under Lord Brabazon as chair- 
man, and its report was 
handed to the government in 
February. Its recommenda- 
tions have not been made pub- 
lic, but that there is no lack 
of interest in outside quarters 
is shown by many symptoms, 
not the least being the 
speeches of shipping magnates 
who have been very frank on 
the need to bear civil aviation 
in mind when making plans 
for the future. 

The Association of British 
Chambers of Commerce, the 
Federation of British Indus- 
tries, and the London Cham- 
ber of Commerce have set up 
a joint committee on civil 
aviation. 

Reference of the subject to 
a technical committee by the 
government does not mean 
that it is to be shelved, but 
as far as international discus- 
sions are concerned, the Bri- 
tish Foreign Secretary has 
stated that none had yet been 
entered into, “although post- 
war civil aviation is one of 
the many subjects which will 
call for consideration with 
other governments with a 
view to reaching an agreement 
acceptable to all.” 


New Dual Bomb-Timer 
Wreaks Havoc on Enemy 


Royal Air Force has re- 
vealed a new type of delayed 
action bomb that is working 
serious damage upon the 
enemy. The bomb has two 
detonating mechanisms. One 
touches off the explosion hours 
or days after the bomb has 
been dropped in the target 
area; the other sets it off 
when it is touched or moved 
in any attempt to devitalize 
it or remove it from the 
locality. 





Aviation Abroad 








International News Photo 


. .. BUT “FORTRESS” STAYED UP 
German fighter, with dead Nazi at controls, crashed into tail of this Boeing 
“Flying Fortress.” Despite heavy damage to tail, Pilot Kenneth Bragg, of 
Savannah, Ga., brought the craft back to her North African base. 





In the case of bombs that 
explode on contact, the enemy 
immediately moves back into 
his factory, water front, or 
whatnot, and begins clearing 
and repairing to resume oper- 
ations. And as for simple 
delayed-action bombs, all bel- 
ligerents now know how to 
unhook their timing gears and 
haul them away. But the new 
dual mechanism forces the 
enemy to evacuate the target 
area and stay away—for days 
or weeks. The nervous strain 
is intense. 

Bad feature about such in- 
ventions is that the enemy 
soon adopts them, too. But 
in the European theater, the 
Nazi air force appears no 
longer able to assault Eng- 
land in formidable numbers. 


Will They Come Up 
With Lopsided Luftwaffe? 


In an effort to explain the 
notable absence of the Ger- 
man air force on all fronts 
of the war, reports coming out 
of Germany tell of a complete 
reorganization of the Nazi air- 
plane industry to build planes 
based on the Blohm and Voss 
BV-141 asymmetrical design. 

The Germans seem to feel 
that this design, when their 
plants reach full production 
again, will be sufficient to off- 
set the growing Anglo-Ameri- 
can air offensive. 

The original plane, de- 
scribed in an earlier issue of 
AVIATION, featured a long en- 
gine nacelle with normal rud- 
der and a half stabilizer and 
rudder, with the pilot’s and 
observer’s nacelle perched out 
on the wing. This plane never 
saw actual service in combat 
zones, however, and the sud- 
den silence which enveloped 
it after preliminary tests may 
point to major faults in the 
design. 

Rational review of the an- 
nouncement also makes it ex- 





tremely unlikely that even the 
Germans would suddenly can- 
cel their whole production 
program, which has brought 
out some planes which can be 
classed among the better types 
now in combat service and 
then swing over to a new and 
untested type at a time criti- 
cal to their home defense. 

It is more likely that Nazi 
plants are seriously disorgan- 
ized by air attacks, and that 
the announcement is for home 
consumption to stop German 
questions about the Luftwaffe. 


British Overseas Airways 
Reports 1942 Records 


British Overseas Airways 
covered a total of about 10,- 
000,000 mi. in 1942, requiring 
an aggregate of about 67,250 
hr. flying time to get over this 
distance. The average mile- 
age per flying hour thus works 
out close to 150 mi. 

Approximately 43,000 pas- 
sengers were carried, in addi- 
tion to 850 tons of mail and 
2,250 tons of freight. The 
passenger mileage was ap- 
proximately 91,000,000. Aver- 
age distance over which pas- 
sengers were carried was thus 
rather more than 2,000 mi. 
proof of the importance of 
transatlantic and other inter- 
continental flights. About 21,- 
600,000 ton-miles are recorded 
for mail and freight capacity, 
but obviously partial use was 
only made of this capacity. 

BOA’s flying boats operate 
on many sea routes. Last year 
they were seen between Balti- 
more and Britain, Baltimore 
and Lagos (West Africa), Bri- 
tain and Lagos, Britain and 
Lisbon, and South Africa and 
India—the western half of the 
Horseshoe Route which be- 
fore the fall of the East Indies 
extended to Australia. 

Landplanes also operated 
between Britain and West 
Africa and did service between 
the Middle East and Iraq and 
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Made to Army-Navy specifications in regular assem- 
blies known as Types AN130, AN135, AN140, and 
AC150 (designating specific combinations of cable 
eye, pin eye, and fork ends). Two styles are available, 
Long and Short, as shown in the picture above. Short 
styles in various sizes have tensile strength ratings 
from 800 to 4600 pounds, Long styles from 1600 to 
17,500 pounds. Components may be ordered sep- 
arately for ultimate combination on the manufac- 
turer’s final assembly line. Rigid quality control 
maintained throughout all manufacturing operations. 
Made on high production precision machinery, for- 
merly used on commercial products, 


"AERO-SEAL” HOSE CLAMPS 


This new type of hose 
clamp can applied 
without removing the 
hose from the pipe or 
coupling. As shown, 
the spring steel band 
can be opened up to 
slip over the assembly. 


Extra-long take-up in the band gives maximum size 
coverage with a minimum number of clamp sizes. 
Uniform squeeze is obtained by a belt-like tightening 
action. Easy operation, with worm and worm gear 
action. Slotted head on screw has rim to prevent 
screwdriver from slipping. Design extremely com- 
pact. For hoses 1” diameter and larger. Quality con- 
struction throughout. 









WRITE FOR LITERATURE 


Circulars on Aircraft Standard Parts products 
will be sent promptly on request, giving full 
engineering data and prices. Our products are 
backed by fifteen years’ experience in this field. 





AIRCRAFT 
STANDARD PARTS CO. 


1711 Nineteenth Ave. 


Rockford, Illinois 
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Persia, and between the Mid- 
dle East and various parts of 
Africa. The organization also 
ran services across Africa to 
the Middle East—which is thus 
a very important aviation cen- 
ter with connections to the 
West, South, and East. The 
“Desert Service” links Cairo 
with the Western Desert. In 
addition there are other lines 
about which no information is 
given for security reasons. 


Nazis Threaten Raids 
On American Cities 


Infuriated by the devastat- 
ing raids on Berlin by the 
RAF and other blows by the 
USAAF on such important 
centers as Wilhelmshaven, the 
German radio threatens that 
American cities may feel the 
weight of German bombs this 
summer. 

While this admittedly is 
more propaganda than any- 
thing else, it is well known 
that the Germans have several 
types of bombers now in pro- 
duction which could fly over 
to this country with medium 
loads of bombs, even if they 
might not get back. 

As the Nazi position grows 
more desperate on all fronts, 
most experts believe that some 
suicide raids will be attempted 
on the United States East 
Coast, perhaps using the new 
Heinkel He-177 and a long- 
distance version of the Junk- 
ers Ju-90, which has been re- 
vamped with a new tail and 
new wings since its catas- 
trophic debut during the inva- 
sion of Holland. 

Large airports have been re- 
ported constructed both in 
Norway and France, with two- 
mile runways pointing out to 
sea in the general great circle 
route to the American conti- 
nent. These airports are un- 
doubtedly for the primary 
purpose of convoy attacks, the 
length of the runways being 
necessary for some German 
planes used for these raids, 
which have wing loadings 
running over 60 1b./ft. But 
the possibility of their use to 
get planes into the air headed 
for American industrial cen- 
ters should not be discounted. 

There is a further possibility 
that either catapult ship or 
submarine based aircraft may 
be used for token hit-and-run 
attacks on American cities, 
and the experience many Ger- 
man crews had in flying their 
four-engined planes in and 
out of Port Washington Bay 
should not be forgotten. 


Re Nazi ‘‘Rocket’’ Takeoffs 


Anent use by the Nazis of 


modified “rocket” engines to | 


assist takeoffs of heavily 
loaded bombers, it is pointed 
out that some of the latest 
German planes have wing 
loadings at full load approach- 











ing 60 lb./sqft., or some ; 
percent over what we consigs 
a safe limit in this country, 

This fact highlights the Need 
for extra takeoff power 


those runways which are no 
two and three miles long, ji 


those used for the Kuriers ; 


France and Norway. 
Besides this use of ip 
propulsion, study of plans 


downed in England indicates 


that some sort of mechanic 


towline is also employe 
Moreover, it is also possipi 


that the Nazis are using cats 


pults, with which they ay 
highly experienced, to get 3, 
000-lb.-plus planes into the qj 
from hidden points. 


Uruguay Training Up 


The new Military Aer 
nautics School in Uruguay wa 
recently opened, three mont} 
ahead of schedule, to cop 
with the problem of providing 
training of new pilots for th 
lend-lease planes which ar 
arriving from the Unita 
States in ever increasing quan 
tities. The director of th 
new school announces a fw 
ther program of course com 
pression to speed advanced in 
struction, so that Uruguay ma 
take her place in hemisphe 
defense at an early moment. 

New airbases are being pre 
pared all over the country am 
enlarged to handle the plane 
from all South Americ 
countries, which are expect 
to join hands in continent: 
air operations. 


Canadian News 
By James Montagnes 


The Avro Anson Mark | 
latest model of this twin-et 
gined bomber-trainer to co 
from Canadian factories, Wa 
given its tests before Roya 
Canadian Air Force office 
late in January. The Ma 
V is equipped with Pratt 
Whitney radial motors insted 
of the Jacobs engines used 0 
previous Canadian - bil 
models. Redesigned inter 
of the Anson gives more Toul 
for student navigators and 0 
servers, and the molded pi 
wood fuselage makes it 4 
quieter and warmer than ! 
predecessors. Its normal cle 
is a staff pilot, a navigall 
instructor, two navigator st 
dents, and a radio operat 
student. There is a bombs 
dier’s compartment In | 
nose for bomber students. 

The Anson is made by! 
government - owned Fede 
Aircraft, Ltd. An order i 
more than 2,000 of the Ma 
V has been given the a 
pany, and a Mark VI 4 
already been placed on © 
boards, differing in that it Dé 
a power-operated turret e 
will be used for gunnery {84 
ing. Work on the nr 
starts as soon as the Mar 
order has been completed. 
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Trans-Canada Air Lines, 
vernment-owned trans- 
ontinental transport and pas- 
onger operator, has increased 
its paid-up capital from 75 to 
t. Canadian National 
: s, publicly owned, 
hich operates TCA, put up an 
,dditional $850,000, increasing 
is investment in the airline 
» $4,600,000. Additional capi- 
] financed purchase of new 
quipment, including six Lock- 
need Lodestars, which have 
ready been delivered. 


A new Canadian company 
as been formed to manufac- 

e plastic bonded, molded 
iywood fuselages for aircraft. 
The new company has started 
pperations in Ontario with 200 
men, Will be known as Cock- 
snutt Moulded Aircraft, Ltd., 
nnd is capitalized at $1,000,000. 


The Canadian government 
as started a nation-wide plan 
9 encourage aircraft workers 
o submit suggestions for the 
mprovement of efficiency and 
production in aircraft plants, 
t is announced by Ralph P. 
Bell, director-general of air- 
aft production. The govern- 
ment will annually award cer- 
ificates of merit to 25 work- 

in Canadian aircraft 
plants, each certificate carry- 
ga prize of $25. In addition, 





the individual plants will give 
prizes determined by a per- 
centage of the saving resulting 
from the suggestion. These 
will vary from $2 to $500. 


To combat the high fees of 
commercial schools which col- 
lect from students after they 
have placed them in posts in 
aircraft factories, the Ontario 
and Quebec governments, with 
federal government assistance, 
are opening schools’ and 
charging a nominal fee, it was 
announced recently by Hector 
Perrier, provincial secretary in 
the Quebec provincial gov- 
ernment. 


A propeller plant which 
started in Manitoba in 1939 
in a one-story plant has re- 
cently turned its 10,000th pro- 
peller over to the Royal Ca- 
nadian Air Force. S & S Air- 
craft, Ltd., began by turning 
out three wooden propellers 
a day, now is turning out up 
to 50 propellers of seven major 
types a day, as well as numer- 
ous test designs. Several of 
the machines used at the 
plant were designed by com- 
pany men. 


Failchild Aircraft Ltd., Que- 
bec, has started music-while- 
you-work service for the night 
shift. 









On Schedule .. . by “Vista” 


In Sweden a new company has been set up for postwar 
transatlantic operations with a reported capital of $2,500,- 
000. As has been previously reported in this column, the 
Swedish ABA has been maintaining an admirable num- 
ber of airlines during this war, and while the new com- 
pany is not named or further described, it is safe to 
assume that ABA will have a large part in it. Repre- 
sentatives of the Swedish airline and government were 
in this country in 1939 trying to get a permit to enter 
the United States from the north, but they apparently 
got little further than others previously. Connected with 
this attempt at the time were most of the large shipping 
lines and even some of the Swedish railway interests, 


ae were putting up the capital together for the new 
venture. 


The whole project took on a form which was copied in 
some other countries, notably Norway and Holland, where 
the nuclei of s{milar ocean-flying organizations were set 


up. The Netherlands plans in particular took on a final © 


form during the hectic months which passed before the 
Nazis Started on their rampage, and all the necessary 
permits were available for a regular service across the 
South Atlantic via Portugal and the Cape Verde Islands. 
Planes had already been ordered in this country, notably 
the DC-4 and Lockheed Excalibur in special long-range 
versions, and a DC-3 had been equipped in Holland to 
tarry a crew of six, four passengers, mail and freight 
on a regular bi-weekly service. Then the war made 
all this impossible. This proposed line had no parallel 
until the United States’ Air Transport Command started 
i's operations. All other plans were directed via the 
Northern Atlantic, with the route running from Iceland 
Y way of Greenland to Botwood and Canada. 


Freedom of the Air is still being hotly contested, with 
: host everyone joining the fray. At any rate, general 
Nag Seems to indicate that some form of postwar 
= ine planning is strictly necessary—and that it should 
M done before the shooting ends in order to allow for 

Continuance of air services to all parts of the world. 
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DRILLED FILLISTER HEAD MACHINE SCREWS 


¥ Used in many asserably operations and hence 

_ available in several types and a wide range of 
sizes. Low-carbon screws, for ordinary uses 
where high strength and close tolerances are 
not required, made to Air Force drawings 
ACS00A and ACSO1A. Heat-treated nickel 
steel screws, for more particular applications 
where screws are appreciably stressed, con- 
form to Army-Navy drawings ANS502 and 
AC503. For close positions, where double 
cross-drilling is desirable, nickel steel screws 
conform to Navy drawing NAF-1164. Plating 
is bright and uniform. Nickel steel items 
identified by “X” on head. 


STEEL DRILLED HEAD AIRCRAFT BOLTS 


Generally known 
as ‘Engine Bolts” 
and widely used 
in aircraft con- 
struction where 
bolts with heads 
drilled to accom- 
modate lock wire 
are required. 
Holes drilled through all faces to meet center hole in top of hexagon 
head. Made of heat-treated nickel steel to conform with Army-Navy 
specifications, in types AN73 through AN81 and sizes up to 6” length. 
Also in coarse thread (NC3) or fine thread (NF3) styles. Carefully 
inspected and tested for quality, accuracy, and uniformity. Cadmium 
plating conforms to AN-QQ-P-421. Identified by “X” on head. 





THREADED TAPER PINS 


Specially-designed pins, generally used 
in aircraft construction in place of com- 
mercial taper pins. Made to conform 
with Air Force drawing AC386 in sizes 
from 1 through 5. Can be furnished 
with threaded end either drilled or not 
drilled for cotter pin. Material is nickel 
steel of Army-Navy AN-QQ-S-629 
specification, cadmium plated in accord- 
ance with AN-QQ-P-421, Centerless 
ground after hardening to insure ac- 
curacy and uniformity. Companion 
AN975 washers also available. 


CATALOG AND ENGINEERING DATA 


Send for your copy of new Catalog 
No. 101, showing complete prices and 
engineering data on Hexagon and 
Drilled Head Bolts, Clevis Bolts and 
Pins, Fillister and Washer Head 
Screws, and Threaded Taper Pins. 


AERO SCREW COMPANY 


19th Ave. at 12th St., Rockford, Illinois 
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A new series of 11 training films on Holley cause 
Carburetor Maintenance is now available upon 
to authorized technical groups and schools 
at a cost of $35.00. 

More than five months were spent in tively. 
the preparation of these films, and only a 
portion of the cost is represented in their 





















































price. The first film, on carburetion theory, pees 


share. 
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Aviation Finance 





eae 


pendix Aviation Corp. has ar- 
a three-year $150,- 

00,000 regulation “V” loan 
with 60 banks, and the initial 
porrowing is expected to be at 
jeast $40,000,000. The com- 
’s war production is now 

at the rate of $700,000,000 an- 
nually with additional facili- 
ties soon to be available for a 
further substantial increase in 
output calls for larger work- 
ing capital. Bendix had bank 
loans totaling $10,000,000 at 
the close of its 1942 fiscal year. 


Continental Motors Corp. also 
is negotiating a $35,000,000 
stand-by credit of the same 
type with a group of banks be- 





/ cause of the greatly enlarged 

demands now being made 
> upon its productive capacity. 
: Recent financial reports is- 
5 sued by Consolidated Aircraft 


Corp. and Vultee Aircraft, Inc., 

reveal bank loans of $25,- 

000,000 and $7,908,000, respec- 
1 tively. 


North American Aviation re- 
ports sales of $242,595,085 for 
the fiscal year ended Sept. 30, 
1942, from which net income 
after all charges totaled $10,- 
436,413 or $3.04 per capital 
share. This compared with 
$6,075,954 or $1.77 a share 
earned in the fiscal period 
r ended Sept. 30, 1941, which, 
f however, covered nine months 
only. The amount of $1,- 
681594 was added to the 
jr contingency reserve, while $3,- 
506,594 was charged to sales 
\- costs to create reserves for 
inventory losses and to cover 
the loss sustained on two con- 
tracts. Results for the year 
n are subject to contract re- 
negotiation and consequently 
n may not be final] figures. 


A hint of dividend policy of 
the new Consolidated Vultee 
Aircraft Corp. is given stock- 
Y holders in a letter from T. M. 
Girdler, Consolidated chair- 
man, and Harry Woodhead, 
Vultee president, which states 
that regular quarterly divi- 
dends will be initiated on the 
preferred stock on the first 
quarterly dividend date fol- 
lowing completion of the mer- 
ger, while dividends “will be 
upon the common stock 
commensurate with earnings 
and sound fiscal policies.” 


Consolidated Aircraft reports 
het sales of $304,013,649 ra the 
year ended Nov. 30, 1942. This 
Was after voluntary returns 
and price reductions during 
year of around $127,000,000, 
alone exceeded total 

Sales of $95,529,000 in the like 
Period. Net income to- 
$10,323,779 or $8.04 a 

» Compared with $8,- 

or $6.22 a share for the 

a. months ended Nov. 30, 
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By RAYMOND HOADLEY 


THE FEDERAL RESERVE BANK of San Francisco recently made a 
comprehensive study of the wartime financial policies of the 
Pacific Coast aircraft business, pointing out that the indus- 
try is buttressing its future position by setting up large 
reserves for postwar readjustment purposes. But the survey 
also reaches the significant conclusion that it is unlikely 
that any thing the companies themselves can do will protect 
them completely should the postwar demand for airplanes 
fall to very low levels. 

A study of the 1942 balance sheets of almost any aircraft 
company might well leave the stockholder bewildered. The 
industry, it is true, suddenly has become the biggest in the 
United States—much larger in value of products produced 
than the giant steel industry and several times larger than 
the peacetime automobile industry ever was. It is dealing 
today with hundreds of millions. of dollars instead of the 
mere millions of yesterday. But the increase in size hasn’t 
resounded to the benefit of the stockholder as much as one 
might suppose. 

Balance sheets show that cash items have increased many 
fold in the course of only twelve months. But in many cases 
unpaid tax liabilities exceed the cash position. Inventory 
accounts, on the asset side, are swollen to almost fantastic 
heights and will surely trend higher in view of the program 
to double plane production this year. But what will happen 
to the market value of these inventories after the war? 

The growth in current liabilities in the course of this 
industry’s great war task has nearly kept pace with the 
spectacular rise in current assets. The government, of 
course, is financing a large share of the industry’s working 
capital needs right now, but it might be noted that bank 
loans are becoming the rule throughout the industry rather 
than the exception. 

There was some hope last fall that Congress was giving 
the aircraft companies a little break when provisions were 
made in the 1942 revenue act for postwar excess profits 
refunds. However, a glance at the financial statement of 
a plane maker that paid more than $21,500,000 in federal 
taxes last year shows a postwar tax credit of only around 
$250,000. More than ever, the aircraft industry now appears 
a prime example of profitless wartime prosperity. 





Bellanca Aircraft Corp., one 
of the few aircraft concerns 
to report a loss in 1941, showed 
net profits of $690,835 in 1942, 
or $3.01 a share, compared 
with a deficit of $151,954 the 


negotiation as _ this 


written. 


assumes, of course, that the 
government secures the maxi- 
mum amount still open to 
was 





previous year. Like nearly all 
of the aircraft manufacturers, 
the Bellanca report’ takes 
pains to point out that ad- 
justments of the 1942 figures 
may be necessary as war ma- 
terial contracts are subject to 
re-negotiation involving possi- 
ble retroactive reduction in 
Sales prices. 


Combined earnings statements 
of Consolidated and Vultee 
present a picture of what the 
merged company will look 
like. On the basis of the 
1942 profits of the individual 
companies, the combined net 
income for that period of the 
combined companies amounted 
to around $10.50 a common 
share of Consolidated Vultee 
Aircraft Corp. after deducting 
about $4 a share for postwar 
reserves and rebate. However, 
it is estimated that $9,000,000 
or nearly $6.50 a share is left 
open for re-negotiation of con- 
tracts. Deducting this possi- 
ble additional charge against 
earnings would leave around 
$4 a share net profits. This 





Taylorcraft Aviation Corp. has 
authorized payment of three 
back dividends of 25c each on 
the preferred stock, clearing 
up all accumulations on the 
issue. Republic Aviation Corp. 
also recently paid an_ initial 
dividend of 25c a share on 
the common stock. Continen- 
tal Motors declared a first 
quarter dividend payment of 
15c a share on the common 
stock. 


Vultee Aircraft reports net 
sales of $109,772,850 for the 
year ended Nov. 30, 1942, com- 
pared with $34,057,207 in the 
preceding twelve months. Net 
income amounted to $4,291,140 
or $3.33 a common share, com- 
pared with $3,100,735 or $2.95 
a share of common stock in 
the similar period for 1941 ~ 


Pan American Airways an- 
nounced a 10 percent reduc- 
tion in passenger fares be- 
tween Los Angeles and South 
American points early in 
March. Two days later the 
Civil Aeronautics Board re- 





quested eleven domestic air- 
lines to show cause why their 
passenger rates should not 
be cut by a similar amount 
(see Transport news section). 


Breeze Corp. reported unfilled 
orders amounting to $43,969,- 
000 at the 1942 year-end com- 
pared with $22,064,000 the pre- 
vious year. Sales last year 
totaled $38,699,000 against $16,- 
156,000, while net earnings 
were $1,279,583 or $491 a 
share. 


Airline financial reports, as 
expected, show notable gains 
over 1941 in all the reports 
for 1942 that have been issued 
so far. Transcontinental & 
Western Air, Inc., reported net 
profit last year of $2,176,035 
compared with a net loss of 
$487,613 in 1941. Almost half 
the $16,044,632 operating reve- 
nues in 1942 was attributed to 
@ gain in express revenues. 
Earned surplus was increased 
by $1,044,380 realized from the 
sale of equipment to the gov- 
ernment. 


Western Air Lines, Inc. re- 
ported 1942 net profits of 
$693,703 or $1.69 a share, tom- 
pared with $5,981 or lc a capi- 
tal share in 1941. 


Jack & Heintz, Inc., maker of 
airplane parts in Cleveland, is 
pouring 80 percent of its net 
profits into a reserve fund to 
provide work for its 6,200 em- 
ployees in the postwar read- 
justment period. Already $1,- 
500,000 has been set aside for 
this purpose, according to 
a@ recent statement by com- 
pany Officials. 


American Central Mfg. Co., 
did nearly three times the 
wing and aircraft parts vol- 
ume in 1942 that it did in 
1941 while earnings totaled 
$469,177 or $154 a share 
against $115,338 or 38c a share 
the previous year. 


Aviation Corp. reported net 
earnings of $4,723,894 or 82c. 
a share for the year ended 
Nov. 30, 1942 compared with 
net of $2,454,142 in the cor- 
responding 1941 year. The 
company’s equity in undis- 
tributed earnings of associated 
companies, including New 
York Shipbuilding, Vultee 
Aircraft, and American Cen- 
tral Mfg. Co., amounted to 
55c a share compared with 45c 
the previous year. 


United Aircraft Corp. reports 
1942 sales of $519,000,000 
against $298,000,000 in 1941. 
Despite this large gain in 
shipments, the company had 
only a slight gain in total 
assets last year. Net earnings 
amounted to $17,096,841 or 
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light TO DRIVE BY 
light TO FLY BY 





In choosing its accessories, aviation selected 
products of proven merit. The recognized 
high quality of TUNG-SOL Lamps for 39 years 
in the automotive industry was aviation’s 
assurance of dependability. You will find 
TUNG-SOL Lamps used on both Government 
and commercial planes throughout the world. 


Specify TUNG-SOL when ordering lamps. 


TUNG-SOL 


AIRCRAFT LAMPS 





$5.95 a common share after 
provision for preferred divi- 
dends, compared with $16,721,- 
380 or $6.29 a share in 1941. 
Reserves set up for conversion 
from war to postwar condi- 
tions now total $23,897,270, of 
which all but $10,000,000 was 
established in 1942. Regard- 
ing dividend policy, the report 
commented that “common 
dividends are at a rate as 
high as is considered consist- 
ent with the maintenance of 
financial stability.” Unlike 
many aircraft firms, United 
was able to complete its re- 
negotiation of contracts with 
the government before the 
annual report was _ issued. 
This means that earnings re- 
ported are not subject to ad- 
justment, as was the case of 
most other reports issued up 
to the middle of March. Fred- 
erick B. Rentschler, company 
chairman, told stockholders 
that United’s officers and di- 
rectors felt that “‘the best in- 
terests of industry and the 
public are served by industry’s 





























acceptance of the principle oy 
re-negotiation of war cop. 
tracts.” The report showed 
that 59 percent of shipment 
in 1941 was for the accoun; 
of the federal government and 
net profit on those sales wa; 
5 percent, while in 1942 goy- 
ernment shipments jumped to 
over 86 percent of total sales 
but profit margins declined to 
slightly less than 2 percent, 


Ryan Aeronautical Co. reports 
net profits of $56,444 or $1.97 
a share for the year ende 
Oct. 31, 1942, compared with 
$669,603 or $1.52 a share jp 
the prior ten months fisca] 
period. T. Claude Ryan, presi- 
dent, revealed that the com. 
pany had been selected t 
build a new combat plane ip 
@ program which “offers 
greater future possibilities 
than the former program.” 
Sales totaled $19,620,000 
against $8,390,201 in the ten 
months ended Oct. 31, 1941, 





ON THE RAW MATERIALS FRONT 


Now THAT THERE IS an active 
and somewhat stabilized front 
in North Africa, the Allies 
have a new source of second- 
ary metal—the so-called battle 
scrap. In the case of alumi- 
num, as well as steel and cop- 
per, this may prove to be an 
important source of scarce 
metal. In fact, the British 
and Russians both have 
worked out such _ efficient 
methods of handling “crash” 
aircraft that defense officials 
point out they have been able 
to provide a considerable por- 
tion of their aluminum supply 
from this particular source. 
Some battle scrap has been 
brought to Hawaii, but it is 
understood that to date very 
little has come to the Ameri- 
can mainland. 


to handle such scrap here. 
Assuming that there may be 
ballast space for such ma- 
terial, no one knows exactly 
where the ships will make port 
or that there will be scrap 
dealers available at these 
points of entry to care for the 
incoming metal. 

Military officials say they 
have troops who have definite 
knowledge of metals and who 
are thus equipped to do gen- 
eral sorting. But they add 
that it would be a great help 
if civilian sorters could be 
sent abroad to aid. Upshot of 
the matter probably is that 
aluminum scrap from Africa 
is likely to be sent to Great 
Britain for some time to come, 
certainly until a plan is 
worked out to care for it in 
this country. Such a reclama- 


So far, no | 
procedure has been worked out | 


























than facilities can be pro- 
vided. It appears that alumi- 
num extrusion output, for ex- 
ample, will be rather critically 
tight for the next four or five 
months. 

It seemed a few weeks ago 
that the United States should 
be completely independent o/ 
imports of high grade bauxite 
for aluminum metal by May. 
Due to the shipping difficul- 
ties in bringing the superior 
ore from Dutch Guiana, the 
government had planned to 
convert older aluminum plants 
to low grade domestic ore and 
have the job far enough along 
by next month to assure 4 
continuous supply of alumi- 
num metal from domestic 


ores. 
But this huge conversion 
program has encountered 


much the same difficulties a 
have the synthetic rubber, 
high octane gasoline, and 
escort vessel programs—all 0 
which overlap in the matter 
of plant equipment. Thus 
schedules have had to be Ie- 
arranged, and in the shuffle 
aluminum plant conversion 
like some of the others, has 
been set back several months 

That also means that the 
United States probably we 
not be able to meet all @ 
Canada’s aluminum requt: 
ments from domestic ores bY 
September, as originally 
planned. In fact, it is under 
stood that completion of som 
of the new American alu 
num plants has been retarded 
somewhat. ; 

Net result is that the supp! 
of aluminum metal is more © 
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tion plan, it is reported, is} a problem in the forepart ® poe 

TUNG-SOL LAMP WORKS INC., NEWARK, N. J., Sales Offices: ATLANTA, being worked out for copper. | 1943 than aluminum i, Utatig 

CHICAGO, DALLAS, DENVER, DETROIT, LOS ANGELES, NEW YORK, PHILADELPHIA. Meanwhile, production of | ing plants—the reverse of the Whee 

ALSO MANUFACTURERS OF RADIO TUBES AND CURRENT INTERRUPTERS. | aircraft is increasing faster | situation in 1940-42. 7 
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FOR QUICK ACTION 


@® Our wartime strategy of making 
wheels only 3" in diameter and under 
is approved and endorsed by W P B. We 
make a 24-hour a day job of it. All vitally 
needed wheels are shipped promptly. 
There is no let-up. Our central location 
gives us a head start on deliveries. 






~CHEEIIG O 


— 


7 GRINDING WHEELS 





Custom Built Wheels, just the right 
wheels for your particular job, no matter how 
precise or difficult it is. 


The moment we have your grinding problem, 
it’s turned over to abrasive engineers who 
make up the wheels that do your job better 
and faster. 


Years of research and Specialized* experience 
are behind each Chicago Grinding Wheel. 


You can depend on prompt deliveries. GET IN 
TOUCH WITH US! 


TEST WHEEL—Tell us the kind of job and 
size wheel you need. We’ll be glad to send one 
without charge. 


CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe St. 


Dept. AV-4 Chicago, Ill. 











* 
: Send Catalog. Interested in 

4 ‘ 0 Grinding Wheels 0 Mounted Wheels OSend Test Wheel. Size__._.__.__ 
*Half a cattury of - 
speciall Prion hoe 4 
established our rep- a NAME 
er - Small a 

ec 

Country. »ple of the - ADDRESS = 
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As the fiendish little Gremlins dance on the wings of the airplane, and ride new bo 


the radio beams, the Aero 
Commer 


just so, devilish little Grindlins tease and hamper the precision grinding ma- meeting 
chine operator. He is 
"Your wheel is too soft, buddy," gleefully chirps the Grindlin. ‘Too soft, poke 
nix," says the voice of experience. "'l true it more frequently because it has worn 
down to a smaller diameter." 
“Ah, I've made your wheel glaze,"’ he taunts. "True enough, you young 
imp" is the retort, “but I'll just increase the work speed, then watch it cut." 
Think this over: Why be heckled by Grindlins while production lags. Norton 
engineering experience has met up with all their tricks that slow production and 
impair finish. 


NORTON COMPANY ° Worcester, Massachusetts 
Behr-Manning Division—Ti oy, N. Y. 
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Aviation People 








JOSEPH R. HORTON, who has been general manager of 
the aircraft and engine overhaul divisions and superin- 
tendent of maintenance of the six flight divisions of the 
Embry-Riddle Co., has been appointed vice president. And 
STERLING W. CAMDON, JR. is new general manager of 
the company’s landplane base. He formerly trained U. S. 
Army Air Force cadets at the Riddle Aeronautical Institute. 





CARL FRIEDLANDER, 
president of Aeronca Air- 
craft, was elected to the 
new board of governors of 
the Aeronautical Chamber of 
Commerce of America at a 
meeting of the organization. 
He is the only lightplane 
company representative 
serving on the board. 


LT. JOY BRIGHT HAN- 
COCK, USNR, is liaison of- 
ficer, Bureau of Aeronautics 
and Bureau of Naval Per- 
sonnel on matters concern- 
ing WAVES, assigned to 
the Aeronautical organiza- 
tion of the Navy. She was 
in charge of the Bureau's 
Editorial Research Section. 





8. R. SHERRELL, formerly 
With Vultee, has been named 
general manager of the air- 


traft division of Willys- 
Overland Motors, where he 
Will have complete charge 
of the company’s rapidly 


expandin ir 
Pg 9 aircraft opera- 
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MISS DOROTHY MALLETT 
will teach celestial naviga- 
tion and flight planning to 
company student co-pilots 
and Army co-pilots assigned 
to Braniff Airways.  In- 
structor in parachute prac- 
tices and navigation as 
well as celestial navigation. 


TWA Photo 
MISS JANE HILL, former 
art director, has swapped 
her easel for a drafting 
board and T-square. She is 
the first draftswoman to be 
employed in the engineering 
department of TWA. 


8 eee oe 


UAL Photo 
JACK KNIGHT, one of the 
original mail pilots of the 
Post Office Department and 
subsequently one of UAL’s 
veteran captains, is now 
helping to blaze new air 
trails in South America as 
a pilot supervisor in a 
special phase of Defense 
Supply Corps operations. 











A. OGDEN PIERROT, for- 
mer chief of engine produc- 
tion planning for the air- 
craft production division 
of WPB, will direct the new 
Washington office of Mc- 
Donnell Aircraft. 





| 


UAL Grignon Photo 
On the fifth anniversary 


of her service on the air- 
ways, MISS LUCILLE 
SCHROEDER was- named 
chief stewardess for UAL’s 
eastern division and will 
supervise the work of 90 
stewardesses. Since joining 
UAL in 1938 she has flown 
an even million miles. 





J. R. CREAGER, Asst. AAF Inspector-in-Charge at Vultee’s 
Inland Division and associated with the plant since its be- 
ginning, has been appointed Chief of the Inspection De- 
partment succeeding L. S. Shickle and ERNEST WENIG- 
MANN, works manager of the modification center since its 
inception last year assumes new duties as works manager 


of the Inland Division succeeding B. R. Sherrell. 


Both 


men have been actively identified with the aviation industry 


for many years. 





4 


CAPT. WALTER E. ALLEN 
joins Pan American Airways’ 
Eastern Division as airline 
inspector. He previously 


served as pilot on eastern 
division routes and as air- 
port manager at Jamaica. 





f i 
DR. G. POTAPENKO, for- 
merly a student of N. E. 
Joukovsky, developer of the 
first airfoil, later a _ pro- 
fessor at the University of 
Moscow, and since 1930 
associate professor of Phys- 
ics at the C.I.T. has been 
appointed Technical Director 
of Aircraft Specialties Co. 





JAMES P. MURRAY, vice- 
president and Washington 
representative of the Boe- 
ing Aircraft Co., was elected 
president of the Aeronautical 
Chamber of Commerce of 
America at a meeting of 
the group’s new board of 
governors. 
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tables of Data on Chemical Composi- 
tions, Physical and Mechanical Proper- 
ties of Wrought Corrosion — Resisting 
and Heat-Resisting Chromimum and 
Chromium-Nickel Steels, by Russe// Franks 
ond Francis L. LaQue. American Society for 
Testing Materials, Philadelphia. 43 pages, $1.25. 


Prepared for ASTM Committee 
4-10 on iron-chromium, iron-chromium- 
nickel, and related alloys, this pamphlet 
vives condensed data on material in 
widest commercial usage. There are two 
parts, wrought chromium steels (4-6, 
8-10, 10-14, 14-18, and 23-30 percent 
chromium) and wrought chromium- 
nickel steels (25 percent chromium, 20 
nickel ). 

Their mechanical and_ physical 
properties, chemical composition, forg- 
ing and heat treating, creep character- 
isties, and short time tensile properties 
are analyzed in 21 compact tables and 
96 charts and curves. 


The Foreman's Handbook edited by Car/ 
Heyel. McGraw-Hill Book Co., New York. 
410 pages, index, illustrations. $3. 


To give perspective, Mr. Heyel has 
called upon 17 specialists to describe, 
in as many chapters, the various as- 
pects of the foreman’s job. The object 
being to prepare the foreman, a repre- 
sentative of management, for greater 
responsibilities, the writing is expository 
and analytical rather than didactic. 
Among the subjects covered are con- 
trol of quality and waste, planning and 
scheduling, time study, eost control, 
safety, fatigue, the background of sci- 
entific management, and labor legisla- 
tion. 


Photogrammetry, by H. Oakley Sharp. John 
Wiley & Sons, New York. 129 pages, illustra- 
tions, tables, index, $3.50. 


Objects of this third edition are first 
to present “an exposition of the funda- 
mental principles involved in both ter- 
restrial and aerial photographie sur- 
veying” and second “a discussion of the 
application of these fundamental prin- 
ciples to map making.” 

In a style flavored with the brevity 
of an engineer’s classroom notebook, 
Mr. Sharp outlines with mathematical 
Precision the mechanics of earth-bound 
and aerial cameras, their uses and limi- 
lations, and the transference of their 
tnemotional observations onto maps. 
Beginning with the terrestrial prob- 
lem of perspective construction, he 
quickly takes the reader aloft on equa- 
tions and diagrams and to the tasks of 
lapping the shutter and “making 


”? ? . . . 
Suse” of gelatin impressions brought 
back to earth. 


“ . 
Aerial photographie surveying,” he 
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Reeent Books 


writes, “has now progressed to a point 
where it can safely be said that no sur- 
vey of any size will be made without 
the aid of the aerial photograph.” His 
description is not for box camera sight- 
seers but for those who want the tech- 
nical background of lens finding and 
negative interpretation. 


Industrial Radiology, by Ance/ St. John 
and Herbert R. Isenburger. John Wiley & 
Sons, New York. 298 pages, illustrations, index, 
$4. 


Nine years’ progress have not only 
necessitated revisions and the addition 
of material on equipment and accessories 
in this second edition but also a more 
inclusive title. Industrial radiography, 
“the study of conditions within ma- 
terials used for industrial purposes by 
means of photographie records,” has 
now become industrial radiology, “the 
entire science of these conditions as 
disclosed by x-rays and gamma rays.” 

The authors are pioneers in this field. 
Dr. St. John launched in 1925 the first 
industrial x-ray laboratory and with 
Mr. Isenburger later developed a trailer 
test unit to be towed to the job. With 
this practical perspective they first pre- 
sent a simple history of developments 
in radiology from Roentgen forward. 
The big vear was 1912 when Coolidge 
introduced a new tube which “com- 
pletely revolutionized radiographic tech- 
nique.” From here the authors trace, 
with brief and facile detail, discoveries 


_ Which have eulminated in apparatus 


ranging “from 5-ky. Grenz rays for 
the examination of paintings to 1,600- 
kv. machines for large steel structures.” 

These historical notes are but step- 
ping stones to the meat of the book: 
The principles and operation of in- 
dustrial testers. Lllustrations, diagrams, 


and electrical cireuits explain the total. 


testing process—the nature, properties, 
and effects of x-rays, tubes, generators, 
and their installations, interpretation 
of plates, and finally operating and 
eost data. Tables, charts, and a bibliog- 
raphy of 1,314 items make this a ecom- 
prehensive exposition of practical facts 
for the testing engineer. 


Engineering Drawing, by Leon Marr Sahag. 
Ronald Press Co., New York, 394 pages, ap- 
pendix, index, $2.75. 


General introductory text for high 
school students beginning with the 
proper use of various pencils and draw- 
ing instruments, progressing to the in- 
termediate subjects of steel structural 
and working drawings, and finally to 


the advanced problems of jigs and fix- 
tures, elementary machine design, and 
patent drawing. 


The Command of the Air, by Giulio Dou- 
het, translated by Dino Ferrari. Coward- 
McCann, Inc., New York. 394 pages, $4. 


This is original source material on 
the heated discussion of the power of 
planes to conquer and the need for in- 
dependent air forces by the Italian who 
first brought up these subjects in 1909. 
His preachings and writings from then 
until his death in 1930 are collected 
here in four books: The Command of 
the Air (1921), The Probable Aspects 
of the War of the Future (1928), Re- 
capitulation (1929), and The War of 
19— (1930). 

The first book contains the essence 
of Douhet’s reasoning: 

1. “Viewed in its true light, aerial 
warfare admits of no defense, only 
offense.” 

2.“To have command of the air 
means to be in a position to prevent 
the enemy from flying while retaining 
the ability to fly oneself . . . to be in 
a position to wield offensive power so 
great it defies human imagination. It 
means to be able to eut an enemy’s 
army and navy off from their bases of 
operation and nullify their chances of 
winning the war.” 

3. Aerial force capable of conquer- 
ing command of the air” is an “inde- 
pendent air force” composed of combat 
planes sufficient to protect bombers 
which can raze their target on the first 
trip and prevent checking the initial 
damage by the use of gas. 

4. Army and navy auxiliary aviation 
are worthless and harmful because they 
eannot keep command of the air and 
dilute the strength of an independent 
foree which could. 

This independent foree can attack 
with such sudden effectiveness that a 
war will be won in a few days. This 
the Germans proceed to do against a 
Belgian-French alliance in The War of 
19—, which is Douhet’s detailed pre- 
construction of the present struggle. 

Several arguments can be advanced 
for the failure of this prediction of 
instantaneous demise. First, the high 
commands don’t believe it—not even the 
Germans, who ordered the infantry to 
follow the Stukas through Poland and 
dropped parachutists on Greece. See- 
ond, Douhet’s surmise that anti-air- 
eraft would be the only opposition from 
the ground neglected the fact that fight- 
er planes could and have prevented 
bombers from pulverizing resistance. 
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And third, as Douhet complains, avia- 
tion servicemen are apt to overem- 
phasize their own specific branch. 


Sea-Flyers, by C. G. Grey. Faber ond Faber, 
London. 256 pages, illustrated, 7/6. 


Thirty years an editor in British avia- 
tion publishing (of The Aeroplane until 
1939 and for a time of Jane’s All the 
World’s Aircraft) have given Charles 
Grey a front-row view of his country’s 
aireraft progress. Here he records his 
observations—sometimes caustic, again 
effulgently generous—on the services 
which have developed into the fleet air 
arm and coastal command. His story is 
neither definitive nor personal history 
but a combination of fact and remi- 
niscence on politics, planes, and people. 

For official stumbling blocks, myopic 


| admirals, and bureaucrats, he has no 


use. (He suspects the bureaucrat to be 
related to the Spanish burro, little ass.) 
But two years of lend-lease have mel- 
lowed the judgment that “to order 
American aeroplanes of any sort is an 
imbelicity.” Grey now finds that Lock- 
heed Hudsons, about which he once 
wrote an obstreperous political caption, 
have “turned out to be much better 
value than they were expected to be.” 
And he calls Glenn Curtiss “the father 
of all flying boats’ who “quite defin- 
itely has the eredit of being the first 
person to fly off and onto the water 
deliberately.” Sandwiched between sec- 
tions on British developments are sev- 
eral chapters on American transatlantic 
and military flying boats. 


Young America's Aviation Annual 1942- 
1943, edited by Frederick P. Graham and 
Reginald M. Cleveland. Robert M. McBride & 
Co., New York. 254 pages, illustrated, $2.50. 


The past year’s progress in naval, 
military, civilian and commercial flying, 
production, and training is here out- 
lined in simple, uncontroversial style 
amidst profuse and effective photo- 
graphs. Young people are thus pro- 
vided with a clear resumé of the facts. 
The chief military lesson of the year as 
pointed out by the book: 

“Strategically, tactically and from 
the point of view of supply, the air arm 
has become the dominant arm and is 
gaining in relative importance. Pure, 
raw air power is a terrible and devas- 
tating force. But by itself, unless com- 
pletely unopposed, it can hardly force 
a military decision. Properly employed 
with ground or naval forces, it is almost 
irresistible.” 

When the irresistible has pulverized 
blatant brutality, youth, which has helped 
win the decision, has another, thrilling 
challenge. Says Vultee Vice-President 
Hugh Fenwick: “The air routes of the 


world, some of them already established, 
will change trade, commerce, and lj 
international relations to a greater ey. 
tent and will do it in less time than haye 
all other transportation changes in his. 
tory combined. And they will do it jy 
our lifetime—quickly.” 


The Fight for Air Power, by William Brag. 
ford Huie. L. B. Fischer, New York. 310 pages, 
illustrated, $2.50. 


Much in the manner of Maj. Sever. 
sky, Mr. Huie champions the brute 
persuasion of wings alone and pours 
glib, retrospect criticism upon all those 
who didn’t—according to his own broad 
generalizations—see it the same way 
during the years immediately past. 


Airplane Design Manual, by Frederick kK. 
Teichmann. Pitman Publishing Corp., New 
York. 440 pages, diagrams, bibliography, index, 
$4.50. 


Specifications of the component parts 
of modern passenger planes—cockpits, 
cabins, instruments, fuselages, ete— 
lucidly explained for students, engi- 
neers and draftsmen studying to be- 
come professional designers. 


Aircraft Engine Trouble Shooting Chari, 
by Andrew Wallace. Norman W. Henley Pub- 
lishing Co., New York, 75¢. 


Large chart lists noises and symp- 
toms, probable troubles, causes, and 
remedies of “ills” of aireraft power 
plants. Smaller related charts, sup- 
plying twelve classifications of faulty 
operation, give further breakdowns of 
trouble shooting. 


ANC-5, Strength of Aircraft Elements, 
issued by the Army-Navy Civil Committee on 
Aircraft Design Criteria. 


Among the additions to this revised 
engineering bulletin, listed as CAA 
safety regulation release No. 141, on 
strengths of commonly used materials 
and formulas for ealeulating them are 
several margin of safety expressions 
for combined loading, a figure on inter 
action curves to determine the margin 
of safety in elastically buckled flat pan- 
els, tables on mechanical properties of 
corrosion resisting stainless steel sheet 
and strip material, figures on stainless 
steel tangent moduli values, curvé 
showing approximate hardness vs. tél- 
sile strength of carbon and low alloy 
steels, and tables on strength data of 
flush rivets. Changes have been made 
in the mechanical property tables of 
aluminum and magnesium alloys. CAA 
invites engineers for comments and sug- 
gestions regarding this work. 
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duction at-cutting speeds up to 40 
feet per minute; 

The Quickwork Shear is a versa- 
tile machine—saves space, time, and 
labor. It cuts straight lines, narrow 
strips, circles, and irregular shapes; 
forms flanges and joggles. Available 
in 12 standard models; capacities 
up to 1’ mild steel. Write for bulle- 
tins and information. 
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The Aviation Industry Is Served by Whiting Corporation with Cranes « Machines 
Matched Maintenance and Handling Equipment 











Above: Close-up of flash trimming operation on 
a special alloy stamping of an airplane part. 


Below: Woman operator handles accurate trim- 
ming operation on a curved aircraft stamping. 


Photo courtesy Douglas Aircraft Co., Inc. 
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Studebaker craftsmen again give 
‘“more than they promise”’ 


The devastating bombing power 
and matchless fighting power of the 
Boeing Flying Fortress make com- 
forting daily items in the war news. 
Much of the flying power for this 
invincible dreadnaught of the skies 
comes from Studebaker, long re- 
garded as one of the world’s foremost 
builders of motor car engines. 


Studebaker, America’s oldest 
manufacturer of highway 
transportation, is privileged to 
collaborate with Wright, 
America’s oldest producer of 


< 
ou 





airplane engines, in this vital assign- 
ment. And Studebaker is also 
building much other war matériel 
including tens of thousands of big, 
multiple-drive military trucks for 
the forces of the United Nations. 


Today, as for generations past, 
Studebaker craftsmen make their 
watchword —"‘give more than you 
promise.” Every Studebaker em- 
ployee is justly proud of the 
achievements of his organi- 
zation in the arming of our 
Nation and its Allies. 






War Trucks for the United Nations! Stud 
baker, famed for years for dependable trans 
portation, has now become one of the large 
producers of big, multiple-drive military 
trucks for the forces of the United Natio 
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HIS IS NO TIME for tools to lie around 
waiting for repairs —like every gun, every 
tool is needed. ... Collect all your old worn 
RIAaI> Wrench Jaws and Threading Chaser 
Dies zow,turn them over toyour Supply House 
and order Factory Reconditioning. Service is 
prompt — you don’t need priorities! Parts you 
send are carefully inspected to make sure they 
are worth reconditioning — we reserve the 
right to reject them if they can’t be made 
good as new.... Remember: only RifaiD 
trademarked paris accepted for this service. 


Quick Reconditioning of your 
RiFe&ID Wrench Jaws 


Both hook and heel jaws are scientifically anneal- 
ed in our automatic electric furnaces, same as new 
jaws @ They are recut in the same machines and 
by exactly the same methods as used for new jaws 
e Jaws are then re-hardened like new e After final 
inspection, they are returned to you under regular 
RILAID new parts guarantee of satisfaction. 


Quick Reconditioning of your 
RIiE&iID Chaser Dies 


Threader dies are accurately re-ground to original 
specifications. They are then inspected and tested 
and sent back to you under RIEZ&ID new parts 


guarantec. 
This service is available only in the United 
States.... Act now — keep every tool in there 


fighting to win the war. 
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Airflow Visualization Opens New Research 


(Continued from page 151) 


escaping from a jet, sets up, as shown 
in Figs. 3 and 4, in the surrounding 
air columns of greater or lower density 
of air. Accordingly, the coefficient of 
refraction of these different columns 
must be different for the various parts 
within the air stream. Coming from 
ene single central source, a_ bending 
of the rays of light must occur then, 
and a possible extinction may occur 
due to interference phenomena, thus pro- 
ducing shadows upon the screen. 

This, together with the partial ab- 


sorption of rays due to interference 
phenomena, is a necessary and suffi- 
cient condition for the establishment 
of the phenomena observed and recorded 
optically. 

Fig. 9 showed a flow pattern of a 
narrow stream of air hitting a glass 
plate. And Fig. 10 depicts a narrow air 
jet hitting a glass plate under a 45-deg. 
angle (photographed through plate). 


Working Hypothesis 


It seems that standing waves are set 
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up in that jet in a way comparable ty 
the waves in organ pipes. Waves pogg. 
bly caused within the jet persist withiy 
it after it has left its guiding nogy) 
A reflection seems to take place at tip 
boundary of jet-versus-air. These * 
flections finally (in dependency fron 
the substantial variation of the air dens. 
ity) break up into segments which jy 
turn are the root of the vortices tha 
later on can be observed with the larger 
methods commonly known (smoke anj 
oxide photographs in wind-tunnels), 

As for the origin of the waves, the 
following consideration is made: We 
are dealing here with velocities thy 
approach the velocity of sound, anj 
sound waves themselves are subjected 
comparatively quickly to absorption, 
The mechanical shockwaves and en(- 
waves, however, operate in a manne 
comparable to the waves in the trace of 
a bullet, such as were photographed 
originally by Ernst Mach and subse 
quently with a refined technique by von 
Cranz. 

If a bullet in flight is photographed, 
for instance, by a spark of high in 
tensity and of short duration, then i 
is found that it is accompanied during 
its flight by a stream of air waves that 
perhaps may be compared roughly to 
the bow and stern waves of a ship 
Turbulences may be caused by the broad 
shockwave. The shape of these waves 
constituted by the enveloping resultant 
wave which is composed of the sum of 
the bow waves. It is evident from Fig. 1 
that the following relation exists 
tween air velocity and speed of sound 


; a 
sina = — ( 
w 


a—Velocity of sound in air at a giv 
density, temperature, moisture, ¢é 
tent, and chemical composition ( 
may be caused by a different distrib 
tion of oxygen, nitrogen, and oth 
gases in various layers of the a 
mosphere and stratosphere). 

w—Velocity of the air stream relati 
to the obstacle. (From the angle 
the relative velocity of air versus 0 
ject and variations thereof can 
measured. ) 


It will be readily understood that # 
same type of compression wave 
formed whether the bullet mo 
through the air or whether air of hi 
velocity impinges upon a quasi- -statio 
ary obstacle. The above formula mi 
be inverted, therefore. Thus the 1 
lowing equation is obtained: 


- a 
a = arc sin — { 
w 


In other words, if air travels with 
high velocity past an obstacle, then 
may be stated that the obstacle will | 
the origin of a soundwave which is | 


(Turn to page 329) 
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— 2 For years, FEDERAL AIRCRAFT BEARINGS 
exists b ) have been approved and used by leading manu- 
of sound : facturers in the aircraft industry. 











( 
+ 
at a givel 


sition | . We have had wide experience in the production 
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1,000,000 INSERTS SAVED! | 









By questioning the efficiency of the fastening method in use, this 
war material manufacturer discovered a serious waste of precious 
man-hours, and corrected it by switching to P-K Self-tapping 
Screws. This job is typical of the large percentage of metal and 
plastic assemblies on which P-K Self-tapping Screws can provide 
greater ease, speed, and security. 

Look for P-K Savings in Every Type of Assembly Operation. 
Whatever your product, and whatever material you are working 
with — plastics, die castings, sheet steel, aluminum, brass, or bronze 
~there’s a saving probable with P-K Self-tapping Screws. 

They eliminate costly time-consuming tapping and tap costs 
when replacing machine screws. They are easier to use and cost 
less than nuts, bolts and lockwasher assemblies. When they replace 
riveting and welding, they make equipment available for other 
needs. When used in plastics, they do away with costly inserts and 
slow molding. 

Change to Self-tapping Screws Overnight. There’s no inter- 
ruption in production when you change over to P-K Screws. No 
special tools or skilled help are required. 

War production badly needs all the work-hours P-K Screws can 
save... question every fastening job in your piant. 
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PROOF IT PAYS TO CONSIDER PARKER-KALON 
SELF-TAPPING SCREWS FOR 


EVERY ASSEMBLY 


Changeover to P-K Type “Z” 
Self-tapping Screws Eliminates 
Two Operations — Saves Critical 
Metals: Alert engineers of the 
United Transformer Co., New 
York, found that the P-K Hard- 
ened Self-tapping Screw would 
do the work of the brass machine 
screw, lockwasher, and tapped 
brass insert formerly used in the 
assembly of plastic units. The 
saving, not only of labor but of 
a sizable tonnage of brass, rep- 
resented by this redesign on 
1,000,000 units, was enthusi- 
astically approved by the U. S. 
Signal Corps. 
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you search out all opportunities to apply P- fe 
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Self-tapping Screws. And, he'll recommen, pr 
them only when they'll do the job better anfoneq 


Call in a P-K Assembly Engineer to chet 


over fastening jobs with you. He can hel) 


taster. If you prefer, mail in assembly detail At 
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PARKER-KALON 8 
SELF-TAPPING SCREWS 
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for recommendations. Parker-Kalon Cor 


192 Varick Street, New York, N. Y. 


Give the Green Light to War Assem) 


SELF-TAPPING SCREWS FOR EVERY METAL AND PLASTIC ASSEMBLY| 
| 


328 





AVIATION, April, I IA 


dined against the direction of airflow. 
‘See Fig. 12.) 

When a column of air moves with a 
high velocity, the same type of com- 
pression wave is formed that has been 
known to exist in the instance where a 
bullet travels through air. This is due 
‘0 the fact that the absolute speed is 
wrelevant in this instance. What mat- 
ers is the relative velocity between ob- 
ject and air. 

The same laws that were found valid 
for investigating the behavior of projec- 
tiles relative to air can, therefore, be 
applied in the examination of stationary 
objects (such as parts of wings) that 
are exposed to quickly moving streams 
of air. Particularly it is permissible and 
appears promising to use analogous ex- 
perimental techniques. 

As is well known, air is not the uni- 
form medium it appears to be. Thus, 
even minor changes in density can form 
lat the high velocities with which we 
are dealing, the origin of disturbances. 



















Regardless of whether the object | 
moves or the air moves, the relative 
velocity between the two is the same. 
Observations ean, therefore, be made | 
either in an airplane flying at great 
speed through comparatively still air 
or by air flowing at great velocity past 
a relatively stationary obstacle. This air 
jet may break up in segments (of ex- | 
pansion and reflection waves). These | 
segments also may break up, thus offer- | 
ing the ideal conditions for an origin 
out of which larger, subsequent vortices 
may be generated. 

Both from a viewpoint of scientific 
and of practical application to the de- | 
sign of aerodynamic structures, as well | 
as for high speed air streams such as | 
occur within the combustion mechanism 
of internal combustion engines, the | 
new phenomena discovered and the new | 
method of observation developed offer 
promising avenues of approach for the | 
further investigation and development 
of this subject. 






































Tooling, of course, in most instances is 
of the “quick and rough” variety; its 
peal is to get into production fast, but 
penerally for only small quantities. 
Small, that is, when compared to the 
production of the manufacturing plant. 
As quickly as possible, usually a 
matter of a few hours, tools are made 
ind methods of producing the new parts 
br equipment are put into operation. 
Production, as in the early days of the 
ndustry, is necessarily almost exclu- 
ively of the handmade kind—“quick 
nd a bit rugged,” as we describe it. In 
ne instance recently we went back 18 
t. for a method to make a part, pro- 
lucing it exactly as we did at that time 
VY primitive methods lone since aban- 
oned. 


r to chee 
. can hel; 
apply P- 
ecommen! 
better au 


bly deta At Consolidated Aireraft Corp.’s Tue- 
lon Corpgme!; Ariz., modification center, deliveries 


te flown in by company ferry crews 
om the manufacturing plant. Dis- 
ersed about the landing field adjoining 
We center's hangars, planes await as- 
eument. When that is arranged they 
¢ taxied to the reception ramp at the 
tal of the modification line. 

fore they enter the line itself, and 
hile still outside the huge hangar 
lidings, fuel, aleohol, and oil are re- 
ved and engines are drained, cleaned, 
d treated to prevent corrosion. 

Ih the first stations of the line, all 
~€ equipment, particularly that inside 
fuselage compartments, is removed, 
ped, and shuttled in a special box to 
Specified final station on the line, 
pere it is reloaded when the same ship 
§ through that station. 

one of 
tks made 


7 


Y. 


ON 


Vy 


REW 


the first stations, cowling 
of plywood, with solid bot- 
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odification Centers .. An American Military Innovation 
(Continued from page 136) 


toms and ends, and slat sides 4x2x3 
ft. in size, are fastened to the upper | 
surface of the outer wings, two to each 
ship. Cowlings and parts removed so | 
modification ean be done, are placed in | 
these racks and remain on the ship| 
throughout the trip down the line. Each | 
rack is divided into three compartments | 
and these are specified for certain uses. | 
In this manner, uniformity is achieved | 
—parts are always found in the same 
place when needed, and the possibility 
of damage due to improper piling and | 
jamming in the racks is avoided. 

As on the assembly line of the manu- 
facturing plant, work on the modifiea- | 
tion line is broken down into its logieal | 
segments, each to be accomplished at a| 
given station of the line. In setting up 
the line—in fact in practically all phases | 
of the work, whether in fabrication, in- 
stallation, or reassembly —we have 
drawn upon the methods of the parent | 
plant for ideas and timing. 

Because of that we have found that 
holding to approximately the same in- 
terval of time per station as that allotted | 
in the parent plants best dovetails our | 
production with that of the source | 
plants. However, the work done re- 
quires only about one-third the time, 
and one-fortieth of the manhours, re- 
quired to build the plane. And those 
ratios will no doubt be changed as other 
units of the center are occupied and our 
personnel acquires greater skill. 

Throughout the departments, nucleus 
staffs were drawn from other Con- 
solidated plants. Around these we added 
staffs drawn from the community near 
which the center is located. Naturally, 
much of this personnel, with the excep- 
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UNIT HEATER 
PROTECTION— 


FOR VITAL WAR 
WORKERS EVERYWHERE 


Tooay we must protect America’s 

men and women who serve on the 
production lines. Therefore, these 
people need heat-comfort so they can 
work more efficiently with less time off 
for illness due to fatigue, colds, coughs, 
etc. Reznor Gas Fired Unit Heaters 
provide the answer to this problem. 
Furthermore, Reznor Equipment may 
be installed at far lower cost with 
fewer men, and in less time than 
other tyes of heaters. They move 
more warm air-during winter and 
provide greater air circulation during 
summer—more war production results. 


Write today for literature. 


REZNOR MANUFACTURING CO. 


403 James St. Mercer, Penna. 


GAS HEATERS EXCLUSIVELY SINCE 1888" 
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Before 
‘PEARL HARBOR” 


AND After “TOKYO” 


CURTIS was actively engaged in Defense Work before 
‘Pearl Harbor."’ Thereafter, a constantly increasing 
volume of War Activities was taken on until we are 
now devoting all of our productive efforts to War 
Work for our Government and essential War Indus- 
tries. We expect to continue on this basis until 
America dictates the peace terms in Tokyo. 
In World War I our engineering and designing 
. ability and experience was recognized by the award 
to us of a contract for the manufacture of approxi- 
mately two million (2,000,000) high explosive shell , 
forgings. Our performance on this contract won for’ 
CURTIS the coveted Ordnance Department Flag, the 
emblem for ‘“‘excellence,’’ which flag is one of our 
treasured possessions. 
Now in World War II our engineering ability and 
; production facilities are again being called upon, 
first to design, then to produce some special equip- 
Fe. ment for one of the branches of the Armed Forces 
of the United States. This has progressed to the 
point where we are now tooling up, ordering in the 
material, and this adjitional productive activityMM 
becoming an accomplished fact. 

Today's emergency is providing an even richer 
experience to add to that already accumulated in 
the 89 years during which CURTIS has been a suc- 
cessful and growing institution, and which will 
naturally be reflected in the products of the CURTIS 
organization after the war is won and when peace- 
time markets are again restored. 


CURTIS 
ESTABLISHED 1854 
ST.LOUIS 
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Curtis Pendant 
Air Hoist 
and I-Beam 
Trolley 


Curtis Model C Water-Cooled 


CURTIS PNEUMATIC MACHINERY DIVISION 


of Curtis Manufacturing Company 


1957 Kienlen Avenue, St. Louis, Missouri 
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tion of a few skilled mechanics, yy, 
chinists, electricians, and the like, Was 
inexperienced. However, they are rap, 
idly learning the techniques of thei 
jobs, and we do not anticipate any 
difficulties from that direction in majy. 
taining the steadily increasing prody. 
tion rate we have planned. 

As in all other plants these days, 4) 
labor problem boils down to: Hon 
many jobs can women handle? §o fy 
we have found the percentage about tly 
same as that of the producing plans 

Along the assembly line we move th 
planes on their own wheels, by towiy: 
them (linked together by a single cabjs 
extending from nose wheel to nom 
wheel) with a tractor. Stations consis 
of fixed work stands arranged so th 
fuselages pass between them, and poy 
and starboard wheels move _ throug 
slots from which leaves in the floor « 
each stand have been removed. Beeaus 
of the nature of the work, we can x 
sign only about one-eighth as mam 
workers as are used at average station 
of the parent plant’s assembly lines, 

In the fabrication departments on 
workers have to be resourceful. A Jay 
fleet gathering at some distant harby 
will not wait for us to figure out th 
most polished way to equip som 
bombers to go out and intercept it. l 
stead, it is our job to find a way to 
the needed special equipment made an 
installed by the deadline set in th 
order. And we do it—often by formis 
parts on such machines as a 60-t0 
hydraulic press we bought from a whol 
sale automobile supply concern. Wit 
a die made of hard wood, and one « 
cepted part as a pattern, we rush «& 
the required number of parts. 

Or, we cut stock with tin snips, ha 
form it over maple blocks, and li 
the pieces with disk-type knife shay 
eners picked up at the ten cent sto 
Parts requiring machining are £ 
quently produced on small bench 1 
tool-room lathes. 

Taken as a whole, the modificat 
center staff has to be not only resoutt 
ful, but must include a large percents 
of people who are all-around eral 
men. When a ship leaves here it has! 
be ready to carry out its military ™ 
sion. 

We look upon this modification ¢ 
ter as an extension of the parent plat! 
Its work eannot be standardized, 9 
its methods, equipment, and line ® 
rangement will probably have to reul! 
highly fluid. Gen. Arnold has said 4 
our current heavy bombers are the “l 
of the small bombers.” Whenever ™ 
bigger ones start coming along We' 
be able to handle them, too, because’ 
arrangements were designed with ™ 
probabilities in mind. 

When we finish our work, a miliiq 
service ferry crew takes over and ® 
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fosteners speed the production that will speed the victory! 


By introducing mass production methods to fastener 
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pplication, Camloc promotes greater efficiency 
nthe making of aircraft. It steps up output, lowers cost, 


eleases manpower. For Camloc's single-hole 
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“‘Bbsteners do a double job. They hold access 


banels and sheets securely in place while 
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mergency or routine maintenance. 


amloc Fastener Corporation 


0 Lexington Ave., New York City 
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SAND BLAS! 
CLEANERS 


“HOSE CLAN? 
AIR HOSE COUPIM 
HOSE CLAMP SOC 
HOSE CLAMP Pll 
ENGINE CLEAN 
AIR BLOW GUI 


AIR LIQUID 
SPRAY GUI 


INDUSTRIA 
AIR-LINE 
EQUIPMEN 


Leadership is won on merit and is a stamp of superiority all along the 
line, design, engineering, construction and in every day action, under al 
kinds of working conditions. Hansen industrial air line equipment 
has won its spurs on the greatest of -all proving grounds ... in larg 
and small industrial plants throughout the world. Today Hansen 
equipment is playing a leading and vital role in the Battle of production 
and will continue to lead in to-morrow’s effort to meet. keen competitit 


HanNSCni MANUFACTURING CO 


1786 EAST 27th STREET «© CLEVELAND, OGH!? 













each plane to its particular delivery 
There it may be flown across an 


point. ; e i ' 
perhaps immediately loaded with 


oceall, 
qumunition and bombs in readiness for 
an attack on enemy objectives. What- 
ever its mission, it is ready for it. 

The only American planes that fight 
oo from modification centers. No longer 
do our field commanders say, merely: 


“Please send us some planes.” Instead 
they ask for ships of specified types, 
equipped to meet climatic and tactical 
conditions of their respective theaters. 
And it is up to the “airplane tailors” 
in the modification centers to produce 
specialized airplanes for this specialized 
war—'Tomorrow’s Fighting Planes To- 
day’”’—one jump ahead of the enemy. 
























4. Inadequate shopping and_ serv- 
jee facilities. 

Inadequate child care facilities. 
Inadequate health facilities. 

. Inadequate recreation facilities. 


NS OV 


A survey shows that member com- 
panies of the West Coast Production 
‘ouncil have already taken steps to off- 
set the universal causes, that additional 
teps will be taken soon and others are 
mder study, with the same conditions 
holding true in the council’s Eastern 
unterpart. 

In the matter of fatigue, for ex- 
mple, all West Coast Council members 
pad, by Feb. 15, instituted rest periods 
or both morning and afternoon to 
llow employees to get their “second 
vind.” Many companies have started 
ob rotation for employees doing par- 
iclarly monotonous work. This step 
as reduced accidents by keeping the 
mployees conscious of the possible 
azards of new work. Extensive train- 
hg programs for both supervisors and 
ew employees have been inaugurated 
y all eight member companies. Labor 
irating has been practically eliminated 
bough a cooperative program worked 
mt with the War Manpower Commis- 
on, Detailed record systems essential 
D getting at the causes have been in- 
illed, specialized anti-absenteeism pro- 
rams are under way, and labor has 
fn brought into active participation. 
On the second major classification— 
hdividual employee problems—the com- 
ames also are aiding. Special facilities 
fas requirements for women and 
“er workers have been installed to 
irtail illness. Coricentrated safety pro- 
ams have not only reduced in-plant 
adents, but have made employees 
rte cognizant of dangers outside the 
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1, under all se By vorking closely with local 
uiomert [A ve Service, the companies have 
equip ‘Ped employees reach a better under- 
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(Continued from 


Absenteeism—What’s the Problem? 


page 117) 
to cut 


management where necessary 


absenteeism. Many plants have estab- 


lished housing bureaus to help em- 
ployees find a place to live. Every 


company has a transportation service 
to help employees get to and from 
work, and problems of gasoline and 
mileage rationing were greatly reduced 
by the companies which set up a system 
whereby employees were allowed to get 
their ration books at the plants. Draft 
boards have been contacted through 
company offices to save employees an 
extra day away from work. 

A special committee of the West Coast 
Council is working closely with com- 
munity groups and government agencies 
to find a lasting solution to the prob- 
lem of providing good care for children 
of working mothers. 

Although no sure-fire method of pro- 
viding convenient shopping and service 
facilities has yet been worked out, sev- 
eral communities have themselves taken 
steps to assure that workers on all 
shifts will be able to make 
purchases during their free hours. 

While the industry is working as a 
unit to combat absenteeism at the source, 
ach company has found specialized 
problems that require specialized treat- 
ment, adopted to the individual plant, 
the survey revealed. 

‘ Beech Aircraft, for example, has 
tackled the problem through its joint 
labor-management War Production 
Drive Committee with a program of 
weekly awards ranging from War Bonds 
and stamps to “sterner”? methods for 
habitual unauthorized And 
Beech already had one of the best ree- 
ords in the country—since October it 
has averaged only 3} percent, but 4 per- 
cent above the average peacetime rates. 

Bell Aircraft reduced absenteeism 
even in the preliminary stages of use 
of a system based on “AWOL” ecards 
placed in timeclock telephone 
call forms from which records are com- 


necessary 


absenees. 


racks, 
piled, post cards, ete. The system not 
only puts special’ absence-discouraging 
requirements on the employee when he 
reports back, but also provides a record 
ot reasons for the absenteeism and 
types of workers who fall within the 
habitual absentee class, 

Curtiss - Wright 


airplane division's 








Industry 
steadies 
its nerves 








[a line voltages 
are no problem in plants where 
Sola “CV’s” take over. Power 


load surges may cause voltage 


variations as great as 30%, 
but the vital “nerve centers” 
of production lines continue 
to operate smoothly and with 
unerring precision. 

Day and night, without care 
or supervision, Sola Constant 
Voltage transformers maintain 
positive control over electric- 
ally operated instruments and 
machines. These transformers 
are available in standard units 
with capacities ranging from 
15 KVA, which can be used 
for an entire communications 
system, to the small 10 VA 
units for vacuum tubes. Spe- 
cial units can be built to meet 


unusual requirements. 


Note to Industrial Executives: The prob- 
lems solved by Sola “CV” transformers in 
other plants may have an exact counterpart in 
yours. Find out. Ask for bulletin 12CV-74. 





Transformers 


SOLA ELECTRIC CO. 
2525 Clybourn Ave. 


Chicago, Illinois 


























projected as an 
its over-all War Pro 
to reaeh the 


sampaign has been 


integral part ot 
luction Drive, 
mplovee in an individual sense and in 
fellow workers. 


designed 


‘competition with his 

Up to now, Brewster has handled the 
problem principally through bulletins, 
editorials, and letters from employees 
in the house organ, with extensive treat- 
ment of the problem being given in the 
union paper. Studies of 
from the medieal standpoint are being 
labor- 


absenteeism 


made, together with plans for 
management committee participation in 
possible incentives, special awards, or 


other competitive means. 


Consolidated’s Southern  Calitormia 
unit has initiated a unique new system 
for its “Work To Win” campaign under 
which the company allows every em- 
ployee with a perfect four weeks’ attend- 
ance record to participate in a_ prize 
drawing held each month. Through this 
drawing, $10,000 is distributed among 
the perfect record holders, with 73 prizes 
being given at each of the two plants. 
Top award is $1,000, with the second set 
at #5900. Once each quarter, an extra 
£5,000 is added for extra prizes. The 
plan has approval of both the Treasury 
and Post Otticee Departments. 

Douglas has a three-day clock con- 
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Koreas 





Buy a Bond... to Speed Victory Today 
...to Pay for a Binocular Later 


If you’re one of the thou- 
sands of outdoor lovers 
who have always wanted a 
Bausch & Lomb Binocular— 
but have hesitated to spend that much 
money all in one piece—here’s a chance 
to assure yourself that instrument, and to 
help your country at the same time. Buy a 
bond out of today’s income. It will be money 
for you in the world’s strongest bank— 
money for you to use when a finer Bausch 
& Lomb Binocular than you’ve ever seen 
will be available. 

Today Bausch & Lomb is producing 





more binoculars . . . more Ray-Ban sun 
glasses ... range finders ... height finders 
...Many specialized instruments of war, 
science and industry ... than ever before. 
Under stress of war production we're learn- 
ing to do things better, faster, cheaper. The 
benefit will be yours—after the War. 


BAUSCH\& 


LOMB 
OPTICAL ooh in () 


EST. 1853 
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AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 
FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 
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trol card system at its home plant. This 
system provides that the card will cone 
to the attention of the Timekeeping Dp. 
partment when an employee hes three 
consecutive unauthorized absences. The 
plant also bas an Absence Control De. 
partment, with toll-free telephone equip. 
ment so that employees may call 
when they report for work, 
Through this department absences aye 


i 


eannot 


checked and reasons listed. 
When an absent employee returns {) 
work, he is required to state in writing 
the reason for his absence, dates 4b. 
sent, whether or not a doctor was jy 
attendance, ete. If the absence appears 
to be unreasonable, the employee js 
interviewed by a member of the Absence 
Control Department. In addition to ay 
extensive control system, a “visual repri- 
mand” is mailed to all unreported Sat. 
urday and Monday absentees. Through. 
out this plant, Douglas uses posters ty 
show the number of employees absent 
in each department each day. 
Lockheed handles its absentee control 
through the personnel records. seetion, 
A telegram is sent to each employee o 
the second day of an unreported ab 
sence, appealing to his sense of duty 
and patriotism and urging him to tele 
phone, stating the reason for absence 
The telegram is signed by the employeei 
foreman, just as all contacts of. this 
sort are handled by persons in the same 
department as the Separate 
lists of chronie absentees make it pos 
sible to the personal contacts 
directly to the greatest offenders, and 
continued absenteeism 
times results in dismissal. On the fift 
day of unreported absence, the employe 
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absentee. 





carry 


ehronie somes 


receives a registered letter stating thaiJopers 
an immediate report must be made offF la 
employment will be terminated in acfh40-c 
eordance with an agreement with em Light 
ployee representatives. Visiting nu os 
are employed to call on persons absel heats 
for illness or injury more than thr bene 
days. and it 
Glenn L. Martin employees have "RC. §j 
duced absenteeism by some 40 percelifopera 
from last May to a point well belog{suppl 
the national average. Recognizing 4 3-volt 
need for constant advancement in plat taps 
however, the company is ready with i ey, 
over-all plan which treats absentee! 
as a community-wide issue; the Nei verte 
to solve it on such a basis are include “ne 
North Ameriean has launched an ® strum, 
tensive poster and chart system to P™iilight p 
sent daily in graphie form the perefiiftom , 
age of absentees, the result of S@@#Also | 
absences and the results which cal Weight ; 
obtained if absences are eliminated. Ferenc 
Northrop has a central control Seg ectric 
tem operated by its Production Cot" — 
Station. “Absentees unreported for © ted 
days are visited by a uniformed ! Sigh 
ber of the Plant Protection force. 
plovees who are reported 1!) are ¢ AVIA 
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Enclosed ballast—for fluo- 
rescent lighting of aircraft 
instrument panels. Will 
operate four 4-watt MAZDA 
F lamps from a_ 26-volt, 
400-cycle power supply. 
Lightweight (2.10 Ib) and 





G-E TRANSFORMERS FOR COMBAT 


These Compact Units Save Space and Weight 


3-phase to 1-phase transfermer—for the operation of such auxil- 
iaries as the radio compass, bomb indicator lights, indicator 
rim lights. Eliminates the need for a single-phase winding 


407 the generator. Permits reduction of generator weight; 


increases efficiency. Provides a single-phase, 115-volt or 26-volt 
power supply from a three-phase, 400-cycle generator without 
disturbing generator phase voltages. Ratings from 50 to 250 va. 
Weighs only 2%¢ lb; size 3,4 by 533 by 2); in. (Weight and 
dimensions are for 150-volt-ampere rating.) 


indicator-light autotransformer— to pro- 
vide a 30-va, 3.0/1.5-volt supply for 
————_ bomb indicator lamps. Each unit will 
-» oo operate fifty-two 0.19-amp, T-1!; 
<s za lamps. A 1.5-volt tap is provided for 
a a . dimming the indicator lights, making 
possible the reduction of excessive 
brilliance in cockpit lighting when 
desirable, and the prevention of pre- 
mature lamp failure due to over- 
voltage when only some of the lamps 
are lighted. Two ratings available 
for operation from a 115-volt or 
26-volt, 400-cycle, single-phase sup- 
ply. Weighs only 1314 oz; size 
approximately 214 by 314 by 11% in. 
Adaptable to many other indicator 
lighting applications. 


Ignition booster coil—to provide a 
reliable, hot spark for starting air- 
plane engines when the magneto 
i speed is low. Coil cuts out of ignition 
circuit as soon as engine starts. One 
coil per magneto is required. Smooth, 
accurate, permanent adjustment of 
contacts is assured by a positive- 
lock contact support. Positive starting 
is assured by high, secondary output 
voltage and current. Operates on 12 
or 24 volts, d-c. Weighs only 14 oz; 
size 3% by 235 by 3% in. 











y ell 

Bisco mall size (374 by 6% 
sale» ee by : in.) make this unit 
sons a particularly suitable. De- 

than thr signed for operation at any altitude 

andin ambient temperatures up to 60 

es have “§C. Similar units are available for 

40) pereel operation from a 400-cycle, 110-volt 

well belo supply, and in addition provide a 
nizing tt s-volt, 10-amp (or 5-amp) supply for 
wnt in plas indicator and instrument rim light- 
adv with 4 mg by means of a small transformer 
pedis within the same housing. 

the M"BBiwerter ballast (d-c to a-c) —for 
ire include fluorescent lighting of aircraft in- 4 
iched an . struments and indicators on training or other 
stem [0 pn light planes. Operates four 4-watt MAZDA F lamps 
the perce) fom a 12-volt or 24-volt d-c battery supply. 
uit of su Also Provides 1.5 amperes for operation of 
chich ea | ight 3-volt indicator lights. A low radio-inter- 
‘iminated. ference level is obtained by the well-balanced 
control agtectrical characteristics of the windings and by 
etion Contt areful filtering. For operation up to 35,000 ft 
ted for ihf@2d in ambient temperatures from —15F to 140F. 


Formed - “ghs only 2/2 Ib; size 54g by 554 by 43 in. 
n foree. | 
ill are ¢ 
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Y>urs for the Asking— Complete data 
on how to do the job better by using 
transformers. Write for a copy of 
‘“‘Specialty Transformers for Air- 
craft.’’ General Electric, Section 
A403-41, Schenectady, N. Y. 


GENERAL @ ELECTRIC 





403-41-9219 
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PRODUCE THE MASTERPIECE 


RAFTSMANSHIP determines the quality in patterns and castings, as 

well as wood carvings. In the Wellman plants this important skill 
is combined with essential speed—both born of long experience. 
e Modern facilities, rigid inspection and conscientious supervision are 
other prominent factors which insure the high standards in patterns 
and castings that save production time and costs. e Castings in Brass, 
Bronze, Ampco Bronze, Heat treated Aluminum alloys and Magnesium 
(Dowmetal). Patterns of all kinds, sizes and designs, in metal or wood. 


THE WELLMAN BRONZE & ALUMINUM COMPANY 
General Offices: 2533 East 93rd Street a Cleveland, Ohio 


WELLMAN means WELL-CAST 


4 WELLMAN 


CASTINGS X-RAY INSPECTED 
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non by a Visiting nurse. return to work, an employee who has | 


‘Ryan launched a realistic campaign — been absent must go through a lengthy | 

4 November, when it printed in the procedure of passing the medieal de- 

ompany magazine a chart showing ab- partment and filling out a_ detailed 

conees through the week, with increases form. Time required to fill out absence CHLCG. 

- week ends, labeled “Holidays for reports and visit the medical depart- 

Hitler,” “Complacency Week End,” ete. ment is deducted from pay. These fae- Wi ] 
\psenteeism of 9.05 percent was cut — tors discourage absenteeism by making 

nickly to 7.66 pereent. Since then the it annoyingly complicated to get back 


ate has been further redueed by addi- into routine work again. Hospitalized | 








sonal charts and the installation of a employees are sent vreeting cards ex- 


apd system for check-back against ab- pressing the company’s hope that the 
cent employees, requiring them to exe- worker will soon be able to return to | t . 

tea form stating reason for absence. work. Orage QuIpMmen 
Tyderlving causes, such as ventilating Other studies aimed at reducing ab- 


ystems which do not operate properly senteeism now being made by the West @ Saves Time and Labor 
nl may be a factor in causing colds, Coast Council inelude possible changes e Conserves Floor Space 
ove being sought through plant studies. in paydays: re-arrangement or modifi- pan 

e Facilitates Inventory 


Veva utilizes a system similar to that cation of working hour schedules; and 


i Lockheed, setting the penalty of dis- vacations as attendance incentives. : 
charge after ten unauthorized absences. A survey by the East Coast Couneil PENCO Wood Storage Equip- 
Vultee has an absence control system showed that steps to eurb absence in- ment adequately fulfills emer- 
rhich has been in effect for more than — clude efficient maintenance of employee gency needs for storage and 
year and has resulted in what is be- records to differentiate between volun- material handling equipment. 
lieve , > of » lowest absentee ary : involuntary absenteeism; de- : ° : 
lieved to . gee the oe t ) a a ; wr in : int me : n e¢ ri EE Le aE Se 
mites in the entire aireraft industry— ermination of individual reasons for 
2 percent for men and 5.2 pereent for ,being absent, and, wherever possible, for PENCO Steel Lockers, Cab- 
romen, or a mean average of 4.2 per- elimination of contributing factors; inets and Shelving. 
cent. Here all new employees are given — studies of housing, transportation, and 
2-hr. induction tour, ineluding a 15- shopping facilities; plant, community, 





nin, talk by the safety engineer. As an and national informational aids which 
enplovee goes through the plant, the promote education of workers to the 





functions of each department are care- importance of their jobs; and other in- 
fully explained and he is impressed — formation and remedial actions which TOOL 
with the importance of his own par- would affect particular plants or com- STORAGE 
ticular job to the entire. production munities where plants are located. UNIT 
plan. These studies, coupied with the work | 
An absent employee is required to already done and projected by the in- 
report within three days or his em- — dividual companies as well as the coun- 
ployment terminates automatically. Ab- — cils, give every indication that absentee- 
vntees are telephoned or, if unavail- —ism—at least in the aireraft industry— | 


ble, a telegram is sent. in order to — will be reduced to a minimum. 
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Postwar Preview of European Airways 
(Continued from page 202) 


| prospective airway system of Europe, Europe with East and South Afriea. 
with radio-range stations, a unified 6. And the Southern Atlantie artery, 
teletype system for hourly spot-weather connecting Europe with the North and 
ind six-hourly weather-map reports, Central American continents and islands | 
irequent radiosonde ascents, and airway via the Azores and with the South 
tratfie control, American continent via the Dakar- 
Natal airway, 








Main Arteries Cited 




















Six main arteries for air traffie might North Atlantic Branches ADJUSTABLE 
well be expected to form the nucleus The Northern Atlantie artery, upon SHELVING 
Oo alrlanes over the European con- reaching the Northwest coast of Europe, 
nent ; should most logically braneh out in | 
l. The Northern Atlantic artery, en- four directions: | 
_ ering the Kuropean continent through A. An airway whose first port of 
ireland, hngland, and Norway. call would be Nidaros (Trondhjem) and | Prom en ae 186 
. h Aretie artery which will con- whieh would create the shortest air priced — standard sizes iy 4 
eet th \merican west coast directly route from New York to Leningrad, one a. = 
_ ki ern Russia and Southern Asia. Moscow, Stalingrad, and points south- | @sking. 
_« The Siberian artery, connecting east towards India. 
“urope with the Far Eastern Pacific B. An airway via Rejkjavik, Iceland ° 
es Bergen, and Oslo hich would ate Penn Metal Corporation | 
oh Near-East and India artery, East-Central Europe with one branch of Penna 
a for our forces in the Indian continuing eastward to Riga, Minsk, le Qecciiaaan GE pet 8 ean 
rea, “kee - ! Tv) | 
3. TI ie . Niev, and Rostov, and another going / | 
ev .Atrlean artery, connecting im a more southerly direction through 32 Oregon Avenue, Philadelphia, Pa. 
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Gdynia, Warsaw, Lwow, and Odessa, 
with both branches uniting again in the 
Caucasian oil region and joining the 
Near-East and India artery at Kras- 
novodsk on the Eastern shore of the 
Caspian Sea. A third branch would go 
almost due south to serve Berlin, then 
veer southeastward to Prague, Brati 
slava, Budapest, Bucharest, Ankara, 
Baghdad, and continue to India along a 
more southerly route. 

C. An airway to Central and Western 
Europe (by-passing London and the 
congested airways in the London-Paris- 
Rotterdam triangle) to serve Amster- 
dam, Frankfort - on - the - Main, Trieste, 


Salonika, and connect with both the 
Indian and the African arteries. 

D. The main New York-London air- 
way whose numerous ramifications would 
cover Western Europe and North 
Africa. One of these branches would 
by-pass Paris and continue i Vape 
Town via Barcelona, Algiers, «uc the 
Belgian Congo. 

The Arctic artery (No. 2), the most 
hypothetical link in this prospective 
airway system, represents the shortest 
air route from the American West coast 
to the industrial region of the Urals 
and to India, It reaches the Aretic 
eoast of the USSR near the 60th meri- 
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THE WAY TO VICTORY 


Still Permit us 
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Customers whe 2 
applicable. — 


THE KILGORE MFG. Co, 
Tipp City, Ohio 





dian and continues in a general south. 
erly direction. 

The Siberian and Indian arteries, of 
the greatest importance in the war with 
Japan, reach Europe through the Url 
region and the southeastern European 
airways already discussed as outlets of 
the Northern Atlantic artery. The aip. 
ways to Africa have also been briefly 
mentioned. 


East-Southwesterly Flow 

The general flow of air traffic across 
Europe in an East-Southwesterly diree. 
tion may follow five main routes: 

First, the Atlantic Seashore route, 
from Leningrad to Lisbon, via Southern 
Seandinavia and London. 

Second, the Baltic-Biscay route, yi 
Riga, Gdynia, Berlin, Paris, Bayonne, 
Madrid, Gibraltar, and Lisbon. 

Third, the Central route, a continua. 
tion of the main Siberian artery, sery- 
ing Moscow, Warsaw, Prague, Nuren- 
berg, Stuttgart, Lyon, Toulouse, and 
the aforementioned Iberian centers. 

Fourth, the Ukraine - Mediterranea 
route, connecting Southern Russia with 
Budapest, Trieste, Venice, Milan, Bar. 
celona, Gibraltar, and Lisbon; 

And fifth, the main Mediterranean 
airway from Istanbul to Salonika, (a- 
tania, Tunis, Algiers, Oran, Casablanca, 
and Dakar. 

All these East-Southwesterly airways 
would conveniently connect with the 
transoceanie services across the Atlantie 
at Lisbon. and Dakar. 

A system of regionally and _ locally 
important additional airways will, of 
course, be needed to supplement this 
general air transport scheme. A pe 
culiarity of these secondary lines, i 
agreement with previous European er 
perience, will be the “leap-frog” char- 
acter of certain airlines, that is, i 
volving direct trips between important 
centers without intermediate landings. 
A direct schedule between London and 
Warsaw, for example, will be desirable, 
without intermediate landings at Am 
sterdam and Berlin. Creation of special 
by-pass airways will then be necessary 
in order to avoid local congestion. 

Complexity of the European aif 
transport situation during that interim 
following the collapse of the Axis 
Europe and the pursuit of the war in 
the Western Pacific clearly reflects, im 
this brief discussion, but one of ifs 
phases. A quick and efficient reorgall- 
zation of the European airways is vital 
for a speedy conclusion of the Pacifie 
war, and it will save many years in the 
rehabilitation of prostrate Europe. | 
time will come when these war-born at 
ways, reverted to purely civilian tral* 
portation, will knit more elosely the 
ties between the European nations, ® 
that they may find the way toward eat 
other and toward a happier future. 
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For each plane, there are three hoists—one for 
each wing section and one for the tail section. 


Boom elevates to 
23'-514”; swings 1 ft. 
either side of center. 
Speed of lift: 12’ per 
minute. 
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Gpectauizep units for every type of material-handling— 
developed by our engineers in close cooperation with avia- 
tion authorities to speed your particular operations! LYON- 
Raymond equipment goes far beyond the above list, so send for 
free new catalog—you’ll find solutions to many production and 
servicing problems. Where requirements are unusual, or indi- 
vidual applications are necessary, we welcome the 
opportunity to make an engineering study and 
submit specially designed units for the particular 
case. Write us today! 


LYON-Raymond Corporation 
221 Madison St., Greene, N. Y. 
Material Handling Equipment for General Manufacturing 











Hydraulic Lift Trucks Hydraulic Pallet Trucks 
Hydraulic Welding Positioners Hydraulic Elevating Tables 
: Hydraulic Sheet-Handling Trucks Hydraulic Die-Handling Trucks 
Dede nee bees biieameel, Hydraulic Stacking, Tiering, Hoisting Equipment 
extraordinary stability. Special Purpose Production Machines—Hydraulic-Powered 
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BUT IT’S MIGHTY SERIOUS * 


Current news reports apply a fun-making name to 
some mighty serious troubles that have bothered pro- 
duction, assembly and maintenance men right along. 









These reports say that army ground crews are cursing 
the “MECHLINS,” second cousins of the notorious 
“Gremlins.” “Mechlins” are trouble makers for men 
who handle wrenches. 




























i Shown here is that troublesome Mechlin, “SPECIALITUS,” 
— who provokes a mania for making special tools for every 
ned odd job whether necessary or not. Blackhawk’s completely 
Sena interchangeable socket wrenches put this guy out of busi- 
ness. No need to waste time making special wrenches — 
saci | when one standard set of Blackhawk Socket Wrenches makes 
thousands of combinations. Most important, Blackhawk’s ex- 
no clusive Thumb-Release “Lock-On” clicks each combination - 
‘ into a solid tool! Many other features combine to make f 







Blackhawk Socket Wrenches the modern answer on com- ' 
plicated assembly, service and maintenance jobs. \ 






A Product of BLACKHAWK MFG. CO. 


Department W2143 @® Milwaukee, Wisconsin 
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Censolidated Subcontract Sysiem Coordinates Schedules 


(Continued from page 197) 


rudders, elevators, gun turrets, complete 
outer wing panels, wing-tips, ailerons, 
wing flaps, leading edges, bomb doors, 
fuselage side-panels, complete power 
plant installations, pilots’ enclosure, 
ladders, seats, bunks, tables, galley 
equipment, instruments, molded and 
laminated plastic plywood parts, and 
the landing gear, to mention the larger 
items. Practically the same progress 
has been made in subcontracting the 
components of the Catalina and 
Coronado. 





We "re Both 
on the Spot 


eee Brother’! 


a. 


5 all one battle—the roaring dive of a 


squadron on the target and the precise thoroughness of laboratory and 


precision manufacturing facilities brought to bear on the one big objective 


—MORE PRODUCTION! 


The battle begins here— Your problem is to get even the toughest jobs done 
ahead of schedule. Our problem is to supply the quality-controlled materials 
and methods to meet the production finishing demands of those jobs. 

That puts us both on the spot—so, let’s fight and work together. Today, as 
always, we are interested in helping you solve your finishing problems, be 
they metal, plastic or what-have-you. 
facilities second to none, working closer than ever with McAleer engineers 
in the field, are developing new materials, new methods daily, any one of 
which may be just the solution to your toughest finishing problem. 

So, step off the spot—let us make a practical demonstration of what 


McAleer On-the-Job Advisory Service can mean to you in terms of better 


finish, increased production at less cost. You will not be obligated. 
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In order to correlate all this out-plant 
manufacturing, several problems must 
be faced. The first is that a premium 
must be paid by the prime contractor. 
The subeontractor must learn to make 
the component. He must also have a 
profit. In-plant operations, standardized 
and efficient after creating many units, 
will require far less man-hours than 
will be used for the job in the plant of 
a subcontractor just beginning. 

The prime contractor must know how 
many more man-hours the subcontractor 










A laboratory research staff and 





will eonsume. For. instance, if Consoli- 
dated did not receive reports at least 
onee a week from all subeontraetors, jt 
would have to face re-negotiation of 
contracts on the Liberator, Coronudo, 
and Catalina without an accurate esti- 
mate of man-hours consumed on_ the 
aireraft, and therefore without an ae- 
curate estimate of cost of the completed 
planes. This is particularly true under 
the fixed-price contracts where the exact 
costs must be known, as a very small 
percent of error on a backlog of several 
billion dollars might result in the loss of 
millions of dollars. 

Consolidated is meeting this problem 
through the use of log-log charts con- 
taining both cumulative and non-cumu- 
lative man-hour studies with a “lear- 
ing curve” which allows for increased 
man-hours per unit in the work of the 
subcontractor due to his mexperience. 
The subcontractor’s proposal is broken 
down to direct man-hours and plotted 
on a log-log chart to show a comparison 
of Consolidated’s standard time for the 
shop, as well as the actual performance 
on the job, so that the subcontractor’s 
proposal can be intelligently analyzed 
and his learning curve projected. If the 
differential of the subcontractor’s aver- 
age man-hours for the subeontracted 
quantity is a reasonable differential 
over Consolidated’s standard time or 
performance, the proposal is aecepted. 

As an example, one log-log chart 
shows that the time consumed by in- 
plant operations on a certain part is 
70 hr., against a lot placed with the 
subeontractor, who predicted an average 
of 105 man-hours per unit due to the 
learning curve which every subcontrac- 
tor must necessarily go through before 
hoping to attain the efficiency of pres- 
ent construction at Consolidated. Cumu- 
latively, on the completion of an equal 
number of units over a period of weeks, 
it was shown that in-plant man-hours 
totalled only 175,000 hr., against 230,000 
hr. for the subcontractor. With these 
figures at hand, it is obvious that forth 
coming produetion on the part of the 
subcontractor can be estimated with 
reasonable accuraey when definite man- 
hours per week are assigmed to the job. 
This system of charting was introduced 
by the supervisor of subcontracting 
last vear. 

Suppose a subcontractor is falling 
below his anticipated production. Obvi- 
ously, charting does not correct the 
condition, but it affords reasonable ac- 
curacy in predicting, ahead of the 
scheduled date, whether or not that sub- 
contractor will make delivery. Action 
can usually be taken to eorrect the 
trouble encountered by the subcon- 
tractor. Consolidated must also keep 2 
check on its own responsibilities to the 
subcontractor, and for this another chart. 

(Turn to page 345) 


AVIATION, April, i194 














onsolj- 

least 
ors, it 
101, of 
onudo, 
e esti- 
n the 
an ae- 
pleted 
under 
> exact 
small] 
several 
loss of 


roblem 
Ss - con- 
eumnu- 
learn- 
reased 
of the 
rience. 
broken 
Dlotted 
AY ISON 
‘or the 
manee 
actor’s 
alyzed 
If the 
; aver- 
racted 
rential 
me or 
»pted. 
ehart 
y in- 
yart is 
th the 
verage 
to the 
ontrac- 
before 
pres- 
Cumu- 
equal 
weeks, 
\-hours 
30,000 
these 
forth- 
of the 

with 
> man- 
1e job. 
oduced 
‘acting 


falling 
Obvi- 
et the 
yle ac- 
yf the 
nt sub- 
Action 
et the 
ubeon- 
ceep a 
to the 
» chart. 


i], 1943 


AVIATION, April, 1943 


Aerial torpedoes have to swim only a 
few hundred yards on their own power. But 
first they must be flown hundreds of miles 
to get within striking range. 

How far the tin fish can be carried de- 
pends on the range of our planes. Range 
comes from extra power per pound of weight, 
and therefore is largely a matter of gasoline 
quality. With high-octane gasoline avail- 
able, our engines were designed to produce 
more power—more miles—per gallon of fuel. 

The “‘fighting grade”’ gasoline which the 
American petroleum industry is turning 
out in vast quantity for our Army, Navy 
and Allied planes is a triumph of chemical 
and engineering ingenuity. Every gallon 
contains Ethyl fluid to boost the already 
high octane rating still higher; to put in an 
extra punch. 

Some 4000 people today are employed in 
the manufacture of Ethyl fluid. To all of 
them the sight of a plane in the sky, the 
sound of an engine overhead, is a reminder 
that their time and skill are needed. 


wanna 


ETHYL CORPORATION 


Chrysler Building, New York City 
Manufacturer of Ethy! fluid, used by oil refiners to improve 
the antiknock quality of aviation and motor gasoline. 








Vega Seals 


Riveted Fuselage Seams of 
the Boeing Flying Fortress 


Hie PRESSTITE 


Extruded Sealing Compound Tape 


Ve Aircraft Corporation is using Presstite Extruded Sealing 

Compound Tape. to seal the riveted, fuselage seams of the 
Vega-built Boeing B-17F Flying Fortress. 

Like many other aircraft manufacturers, Vega has found this 
Presstite sealing compound provides a time and labor saving 
method of getting a better sealing job accomplished in the fastest 
possible time. The fuselage of the B-17F is sealed to keep out 
dust, dirt, rain, and air—providing cleaner, more comfortable 
compartments for the bomber crew. 


This is only one of many uses of Presstite Sealing Compounds 
by the aircraft industry. Others include the sealing of: 


@ Integral Fuel Tanks @ Gun Turrets 
@ Drop-Off, Expendable Fuel @® Synthetic Glass 
Tanks Enclosures 


@ Intercoolers and Airducts @® Instruments 


PRESSTITE @ De-Icer Tanks 


@ Seaplane Floats 


' Seating Comeounos 


Every Presstite product has been thoroughly tested — in the 
laboratory as well as under great stresses and in the most trying 
conditions of flight. 





Let Presstite help to solve your sealing problems. Send us 
detailed information as to your requirements and let our lab- 
oratory engineers recommend the best sealing compounds for 
your particular needs. 


———, 


PRESSTITE ENGINEERING COMPANY, 3910 Cheuteau Avenue. St. Louis. Me. 
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js used which shows whether or not the 
company has fulfilled its obligation ee 
schedule. Has all 


mation been supplied and, if not, what 


engineering intor- 
percentage? Has Consolidated supplied 
tooling information, production tooling 
or master gages, fabricated parts, and 
have material shipments been made on 
the scheduled eyeles? Answers to these 
questions, found on these charts, are 
the first step in correcting conditions 
in the field. 

If a subcontractor’s production is not 
meeting that anticipated schedule, the 
deceleration in delivery must be reme- 
died by the prime contractor in his 
own plant—he must accelerate his own 
production and those units so that an 
adequate number of parts will be creat- 
ed in-plant to keep from starving the 
assembly lines. It is evident, then, 
that any tendency to fail to meet quo- 
tas by the subcontractor must be known 
to the prime contractor 60 to 90 days 
in advance, and even further as the 
subcontractor first undertakes his opera- 
tions. 

This problem of acceleration and de- 
celeration becomes more and more acute, 
and the operation must be timed with 
greater and accuracy, as ma- 
terials become searcer. 
it was possible to keep well ahead of 
the assembly line by slow in-plant de- 


greater 
Some time ago 


celeration. ' This called for large stocks 
of materials. Today, exact 
quantities~ must be both 
prime contractor and subcontractor to 
take care of certain definite periods and 
units of production, and any speeding 
up or falling off results in serious tie- 
ups. 

While sunple 
progress served well when only a small 
percentage of the aireraft was subcon- 


however, 
directed to 


relatively charts on 


tracted, a more scientific approach for 
charting performance and anticipated 
performance has become mandatory. 
The magnitude of subcontracting and 
the high productive rate of major units 
cannot be trusted to casual observations 
and unrecorded statistics of the outside 
manufacturer’s potential 
current performance. 


capacity or 
Specialization on 
subcontracting problems became neces- 
gary, 

Consolidated foresaw this necessity 
lor specialization even prior to Jan. 
1942. when it became very evident that 
the combined material and purchasing 
dep: ‘tment—top personnel of which 
handled subeontraeting—was becoming 
unwieldy. The material department in 
sub-departments, including 
proc action control, contained more than 
3,00 employees, 
ed 


Its lany 


It had been suggest- 
at some phases encompassed by 
the ccpartment be segregated and estab- 
lish¢ as separate units, reporting to 
the « fficer in charge of production. 
Wien Charles W. Perelle, former 
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Vultee, 
pointed vice-president in charge of pro- 


general manager cf was ap- 
duction, plans were immediately insti- 
tuted 
ment of the subeontract production de- 


At the 


control 


which eulminated in establish- 


partment. same time, a_pro- 


duetion department, material 


department (ineluding the purchasing 


department) and a_ traffic department 


(including the shipping department) 
were established as separate groups to 
report to the vice-president in charge 
of production. 
The subcontract 
ment has a personnel of more than 150 


and The 


production depart- 


will continue to grow. unit 


now contains e¢oordinatine engineers 
and tooling representatives, working to 
gether on tooling and engineering prob 
lems; field expediters; a staff of buy 
ers, assistant buyers, and 


clerks; a 


group; material coordinators, mathema 


follow -up 


production and scheduling 
ti¢lans, and statisticians, 

Responsible to the supervisor are 
One 
on production problems and is also re 


sponsible tor 


two staff assistants. coneentrates 


man-hour studies and 


shop loading; the other handles special 
assignments, reports to the Army and 
Navy, handles tax problems, arising on 


our property in the plants of subeon- 
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Auburn CERAMIC 


SPARK PLUG CONNECTORS 


A vital part on which every spark 
plug of every aircraft engine can 
depend — for constant contact. 


Auburn Ceramic Connectors are 
APPROVED and ACCEPTED. 


Made by one of America’s pio- 
neers in the spark plug field, and 
nationally known since 1910 — 

an institution with complete, 
modern facilities for volume, pre- 


cision production. 


Auburn, N.Y. 


1180 Raymond Bivd. 








Made in two sizes as illustrated. 


Inquiries invited from engine and 
harness manufacturers. 


AUBURN SPARK PLUG COMPANY, Inc. 


AIRCRAFT DIVISION 
Newark, N. J. 





ACTUAL SIZE 


1, 
¥ 
‘ 
g 


% 


| 
/ 
| 


Bhi 
=| 


No. 1041 — %6” 
No. 1099 — 1” 











tractors, and also office problems. 

Consolidated’s system of letting sub- 
contracts has been developed to a_ fine 
point. The first step is to compile a 
parts list breakdown, together with full 
details of the job, drawings, and proc- 
ess memoranda, and information on the 
availability of tooling—whether we can 
supply the tools or whether the sub- 
contractor must obtain or build them. 
The company also outlines what master 
gages are required to attach the sub- 
contracted assembly to its planes. This 
has to be built in Consolidated’s plant 
and supplied to the subcontractor before 
he can check out his jigs. 


In analyzing bids, prime considera- 
tion is given to the reputation and past 
performance of the subcontractor. 
Price, naturally, is important, but the 
company will not let a difference of a 
few cents per unit enter the pieture 
when there is a wide difference in the 
character, equipment, and past per- 
formances of the bidders. Due con- 
sideration is given to our production 
schedule, and a notice of intent to sub- 


contract is issued to the seleeted sub- 
contractor, together with an = actual 


schedule of the subeontractor’s produe- 
tion requirements. This notice of in- 
tent also informs other Consolidated 











“common.” 
“Working together.” 


WORCESTER, MASS. 





:. 


Long ago, the Chinese with their genius for co-operation posted on 
trees and buildings these symbols, “Gung Ho.” “Gung,” “together” or 
“Ho,” “peace,” “happiness,” “working.” 


Two years ago, a Wyman-Gordon worker told this little story at a 
shop gathering, and soon thereafter “Gung Ho” began appearing on 
walls and machines, here and there in our shops. 


Today, civilization calls to American industry for manufacturing 
miracles, miracles performed by the meeting of minds, working together 
as creative stimulus in production for gargantuan warfare .. . 
cles that are more than the sum total of individual ideas evolving 
precise mechanisms . . . the working of heart, hand, mind, together 
in the creation of matériel for victory. 
all American high-powered aircraft, for tanks, for countless tools 
of war, Wyman-Gordon men and women are “Gung Ho” minded. 


Night and day, in the quiet of planning, in laboratories where tech- 
nicians find secret of steel, in the heat and glow of steel where 
giant hammers resound like the firing of great guns, strong men and 
valiant women are proving their might in war production, proud to 
follow in the spirit of the ancient Chinese who gave us “Gung Ho.” 


—And we of Wyman-Gordon realize “Gung Ho” will also be a 
component part in post war development, a practical force for the 
wider use of forgings—strength with less weight. 


WYMAN-GORDON 


HARVEY, ILL. 


“Gung Ho”’— 


mira- 


Makers of vital forgings for 


DETROIT, MICH. 
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departments of the program being 
placed in effect, so that they may con- 
form. This information ineludes the 
number of units to be made in-plant 
and the number to come from the new 
out-plant operations. 

This fixed schedule shows the pro- 
duetion and rate of acceleration from 
the subcontractor’s plant and the dece- 
leration in the Consolidated plant, to- 
gether with the requirements of other 
home-plant divisions, for whom we 
might be subcontracting the same part. 
It also shows allocation of raw mate- 
rials and finished parts made in the 
Consolidated shop and the subcontrae- 
tor’s shop to meet the proposed sched- 
ule. 

An important phase of this is setting 
up the eyele of material time, as mate- 
rials must be on hand when _ needed, 
The subeontraetor needs them from 96 
to 120 days before production. Later, 
as he gets into production and his per- 
formanee has been actually charted, 
this time eyele may be cut to 60 days. 

If the prime contraetor’s delivery 
schedule is aceelerated by the war pro- 
gram, shop loading studies of the vari- 
ous subcontractors’ plants must be 
made before it can be determined 
whether the schedule can be met. The 
man-hour studies, space allocation, shop 
facilities, and the availability of ma- 
terials and parts, must all be given due 
consideration. 

If the subcontractor’s proposal indi- 
cates that too great a premium of man- 
hours would be required, it would be 
rejected and fabrication of the part 
would continue in our own plant. On 
the same chart a cumulative man-hour 
study is plotted to show the required 
man-hours per week which the subcon- 
tractor will require to perform the job. 
subcontractor progresses and 
reports cumulatively the man-hours ex- 
pended, it can be determined whether 
or not he will meet the delivery sched- 
ule for the units produced at the man- 
hours allotted during his learning curve. 

A eareful training system is a_ part 


of the subcontracting program. As 
soon as the basie factors are known, 


personnel from the subeontraeting plant 
are sent to Consolidated for a training 
period whieh may last from several 
weeks to several months. It has been 
consistently shown that such a_ plan 
lowers the man-hours involved in the 
learning curve. 

Following familiarization with Con- 
solidated technique by the subecontrae- 
tor’s workers, they are returned to him 
to do their jobs. Sometimes, as the sub- 
contractor gets underway, a Consoli- 
dated man who is entirely familiar with 
the job is sent to the subcontracting 
plant to assist in getting the job quick- 
ly into production. This man must 
necessarily be entirely familiar with 
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pander! Our costly. , time-taking 


original drawings are always 


PRESERVED 


They stay 


in safe storage. We make 


all jw teeta. from PHOTACT 
prints —let them take the beating 


Today’s top-speed production requires 
as many as a thousand blueprints from 
one original drawing. 


But pencil tracings—which most draft- 
ing rooms use today—are not: sturdy 
enough to stand up under too many 
blueprinting runs, because they become 
smudged and blurred with handling. 


To preserve your original drawings, use 
the PHOTACT process. After you make 
the negative, your original drawing may 
be filed away as a record—preserved 
from damage. The PHOTACTS made 
from this negative are used to produce 
all your blueprints or black line prints. 





PHOTACT also restores. Old, smudged, 
overhandled original drawings come out 
sharper and cleaner in the PHOTACT 
reproduction. 
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DETROIT « 


PHOTACT duplicates your original 
drawing as many times as you need. From 
your negative you make as many PHO- 
TACTS as reauired for use with govern- 
ment contracts, for sub-contractors or 
any of the other purposes for which du- 
plicates are necessary. 


PHOTACTS, even when made from pen- 
cil drawings are equal to fine ink trac- 
ings. Therefore, blueprints and black line 
prints made from them are always sharp 
and clear. 


Pencil or ink originals may be repro- 
duced on either PHOTACT tracing 
paper or tracing cloth. 


For complete information about PHO- 
TACT process write Photact Depart- 
ment, KEUFFEL & ESSER CO., Third & 
Adams Streets, Hoboken, New Jersey. 


EST. 1867 


KEUFFEL & ESSER CO. 
NEW YORK - HOBOKEN, N. J. 


CHICAGO + ST.LOUIS. - SAN FRANCISCO + LOS ANGELES 
MONTREAL 
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INJECTION 
CARBURETOR 
The “SSTROMBERG” Aircraft Car- 


buretor is an important member of 
“The Invisible Crew’’. .. precision 
instruments, and controls, which 
25 Bendix plants from coast to 
coast are speeding to our fighting 
crews on world battle fronts. 


BENDIX PRODUCTS DIVISION 


of Bendix Aviation Corporation 
South Bend, Indiana 


ie 
we 


America’s heavy bombers are con- 
stantly proving themselves tough 
scrappers as well as deadly destroy- 
ers of bridges, war plants, oil dumps 
and other objectives. 

Flying far beyond the range of 
their own escorts they can blast 
their way through swarms of enemy 
fighter planes, not only because of 
well-trained crews. and adequate 
armament but also because “‘Strom- 
berg” carburetion makes them highly 
maneuverable. In the Flying Fort- 
ress, the Liberator and other large 


HELPS MAKE BOMBERS GOOD FIGHTERS, TOO! 


bombers, ““BENDIX-STROM- 
BERG” Injection Carburetors as- 
sure correct fuel mixtures under all 
conditions of flight, including the 
diving, climbing, twisting and turn- 
ing which are a part of every air 
battle. 

The life-saving constant \power, 
made certain by ““‘BENDIX- 
STROMBERG” Carburetion, 
means also reduced icing hazards, 
more economical fuel consumption 
and more accurate calculation of a 


bomber’s safe raiding range. 
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the manufacture of the part, he enters | 
the contractor’s plant with the knowl- | 
edge that he must coach him and his 
workers on the technique which they 
must acquire. A man who has worked 
for Consolidated on the particular job 
ean help a subcontractor over pitfalls 
which cannot be shown on blue-prints 
and drawings. 

After the subcontractor has been 
operating some time, this man is usu- 
ally withdrawn. However, Consolidat- 
ed stands by with field men to step in 
and correct production problems, for 
frequently subcontractors eall in to say, 
“We know something is wrong out here, 
but we don’t know what it is.” 

So the company sends a man who ean 
look at the problem with new eyes 
a fresh viewpoint. Usually the trouble 
ean be licked in short order. Recently, 
one subcontractor showed up with a 
problem, and our check revealed that 
under his man-hour schedule he could 
not hope to build the number of units 
he had promised. We _ estimated, 
through a study of log-log charts show- 
ing man-hour studies and expected effi- 
ciency increase, together with available 
man-hours per work week, that he would 
produce only 40 or 50 units in the | 
given period, and he actually produced | 

While Consolidated is subcontracting | 5 A | L L C 0 U N T S { Ni 
more subassemblies than many other | 
aircraft manufacturers, it has one of 
the largest and finest machine shops on | A | ~ C r A F T W F L D j N G | 
the West Coast, so that little machine | a 


jobbing is farmed out. The geographic 























location and lack of machine jobbing | Organized more than five years ago for the sole purpose of serving 
] facilities in this area have made con- | Aaa Air FE. I ; : 

timual expansion mandatory. . While the Army Air Forces, as well as the more prominent airplane man- 

such facilities are available in th: larger | ufacturing companies, this company is in an unique position since 


cities, competition from aireraft manu- 


Pena its entire personnel and experience have been used in the devel- 
facturing companies in those centers 


proved a problem. They were able to | opment of men and facilities for the production of airplane parts 
[- exert greater pressure and obtain pri- | and assemblies. Welding technique, particularly, has been devel- 
» ority on the use of the facilities because , : . aaa 
7 ike: tk Gis ie we dian. AG oped to a high degree, and through recent increases in facilities 
* though other aircraft prime manufac- ° and personnel, we are now ready to offer the welding experience of 
i turers place substantial machine jobbing this company to a limited number of new customers. 
a outside, Consolidated policy has been 


| to accelerate its program by subcon- | 
tracting major subassemblies of sheet 

cs metal which include parts of a machined 

° nature, such as the items mentioned in 

‘, the beginning of this article. ; 

S, As can readily be seen, the “feeder- 

n shop” system of utilizing outlying “sa- 

a tellite” communities to. establish small 


shops operated by Consolidated and 
under company foreman has little to do 








with the actual business of subeontract- 4825 CABOT STREET, DETROIT, MICHIGAN 
Ing. It is the general belief that this 

7 feeder-shop plan will meet with con- DIVISION OF TYLER FIXTURE CORP., NILES, MICH. 
siderable suecess, but that it has its ; 








limitations. Among these limitations is 

the fact that at present most jobs must | 
» be n n-machine work, such as uphols- | 

leriny, electrical harness, tube bending, | 
ees Nd relatively non-mechanized work. | 
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If you want STRENGTH 
in Tubular 
Parts ... 





The operations 
performed on these 
sections of Welded 

Stainless Tubing demon- 

strate its ability to withstand 
severe bending and forming. 


Welded Stainless Tubing is often used 
to support loads once carried by carbon 
steel, or solid bars. Its strength/weight 
ratio allows the use of lighter gauges, 
without sacrificing strength. That means 
easier fabricating, less weight and con- 
siderable materials savings. 


In addition to the tests described below, 
exacting inspection standards and hydro- 
static pressure tests safeguard the quality 
of Carpenter Welded Stainless Tubing. 


Tests Made To Determine Strength 
of Carpenter Welded Stainless Tubing 
(Test pieces taken from regular production runs) 

















A. FLARE TEST—Note that when the break 
finally occurred, it was AW AY FROM the weld. 


B. CRUSH TEST—The even"'fold’’ here shows the 
ability of the weld to withstand severe treatment. 


C. BENDING TEST—This reverse bend along the 
weld again indicates the strength of the weld. 


D. TENSILE TEST —Note the uniformity of elon- 
gation and the clean break on this typical specimen. 


Carpenter Welded Stainless Tubing 
resists corrosion, heat and wear; meets 
U. S. Government specifications; is fur- 
nished in various types to meet specific 
conditions in service. 


Carpenter's "Quick Facts’’ bul- 
letins are used in many plants 
: to help speed the production of 
/ ‘\ products and parts made from 
/ lar I\\) Welded Stainless Tubing. They 
| . “a make it easier to apply the ad- 
7s . vantages of this type of tubing 
- to YOUR products. A note on 
your company letterbead will 
| Son | Start your series of ‘‘Quick 
Facts’ bulletins on the way. 


THE CARPENTER STEEL COMPANY 
Welded Alloy Tube Division, Kenilworth, N. J. 


> 


| SE tat EAE RESIS ST TSN AERA NOR 
STAINLESS TUBING 
| AR A A A a 








| 
| 





This is beeause machinery is not 
available and special types of buildings 
eannot be found. At present, three 
shops are being operated in communi- 
ties between San Diego and Los An- 
geles, and a survey is being made which 
may  ineorporate company-operated 
shops in 12 to 14 more areas. 

It is felt to be inadvisable to come 
within 50 mi. of the main plant with a 
company feeder-shop due to the fact 
that manpower in these districts has 
been more or less exhausted. Present 
indications lead us to believe that the 
outside limits of the area which we can 
use for these feeder-shops is about 150 
mi. Beyond this radius, transportation 
charges between the home plant and 
feeder-shop become so high that little 
is gained by establishment of the shop. 

Consolidated at present is employing 
only 204 persons in the feeder-shops 


now established. However, the company 
has found that it is getting a high type 
of worker in these outlying communi- 
ties. There are many people who wish 
to do war work but who are unable to 
go long distances to places of employ- 
ment. By bringing production to these 
people, we are making it possible for 
them to participate in the war effort. 
In summary, it may be said that the 
problem of subcontracting is to find 
the right subeontractor, then to work 
with him in every way possible to es- 
tablish him as a successful contribut- 
ing factor to production. It is 
going to be more and more necessary 
to displace men, materials, and tools to 
make room for expansion and, with 
the local labor market at the point of 
exhaustion and available plant area 
taxed to capacity, subcontracting under 
supervision is only apparent answer. 





Review of Patents 
(Continued from page 192) 


Wing Structure for Aircraft relates to 
structure having an additional wing which, 


| under normal flying conditions, is em- 


bedded in the stationary wing and can be 
protracted for take-offs or landings. Ad- 
ditional wing is movable in direction of 
flight and is connected with stationary 
wing and fuselage.—2,306,015, C. Dornier, 
vested in Alien Property Custodian. 


Regulating Device for Engines with two 
superchargers is intended for planes in 
which one supercharger is turbine-exhaust 
driven, the other mechanically from the 
engine crankshaft. Object of invention is 
to provide automatic regulation of the 
two ranges of charging pressure—that ob- 
tained mechanically or that from both 
superchargers operating together.—2,305,- 
810, A. Muller, vested in Alien Property 
Custodian. 


Gas Turbine Plant for Propulsion of air- 
craft and watercraft is system including 
variable pitch propeller and means for 
regulating its angle of incidence so as to 
establish and maintain at all times a de- 
sired ratio between propeller moment and 
driving moment. Speed of the plant is 
controlled by variation of propeller mo- 
ment and thus provides operation of plant 
at maximum efficiency throughout wide 
range of speeds.—2,306,953. I. Jung, as- 
signor to Brown, Boveri & Cie. 


Vibration Suppressor. Engine crankshaft 


| is provided with dynamic vibration bal- 





| shaft revolution. 


uncer which suppresses torsional vibra- 
tion frequencies within one and one-half 
and three and one-half cycles per crank- 
Rotating body is pro- 
vided with a dynamically acting mass.— 
2,306,956, A. H. King, assignor to United 
Aircraft Corp. 


Aircraft Cabin Pressure Controller. Valve 
controls exhaust of air from cabin and 
fresh air under pressure is continually 


forced in. Objects of invention are: 1. To 
provide simplified control for establishing 
a pressure differential between internal 
cabin pressure and external atmospheric 
pressure, 2. To maintain a constant super- 
charged pressure, 3. To provide means of 
changing pressure differential at will, and 
4. To afford regulation of rate of change 
of cabin pressure entailed in variation of 
supercharged differential—2,307,199, J. B. 
Cooper, assignor to Boeing Aircraft Co. 


Means for Obtaining Relative Movement 
of aircraft parts. A small reversible elec- 
tric motor forms a constituent of strut 
extending between two points of suspen- 
sion. Rotation of motor shaft is converted 
directly or indirectly into a longitudinal 
movement of strut rod. Invention can 
take several forms of construction. One 
includes provision of a hollow space in 
motor part of strut in which strut rod 
moves longitudinally in direction of an 
axis coinciding with motor axis.—2,307,- 
317, C. Konig, vested in the Alien Property 
Custodian. 


Automatic Control Apparatus involves an 
azimuth gyroscope or other turn indicator 
controlling rudder of aircraft, together 
with means for changing course. Improve- 
ments are stated to enable banked turns 
to be performed in a simple manner, and 
the rudder is automatically actuated to 
suppress side-slips.—2,307,941, F. W. Mer- 
edith, assignor to S. Smith and Sons 
(Motor Accessories, Ltd.). 


Aeronautical Oxygen Regulator comprises 
a multi-stage gas pressure reducing regu- 
lator of diaphragm type with an aneroid 
controlling unit in last stage as well as 
push-button operated device for by-pass 
ing restricted flow of oxygen directly to 
breathing chamber. It has safety features 
in case of failure of regular delivery 0! 
oxygen to aviator’s helmet.—2,308,124, 
L. W. Stettner, assignor, Victor Equip. Co. 
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JUST LIKE DRIVING DOWN 
A LIGHTED STREET | 





SCOTCALITE MARKED RUNWAYS 
AID SAFE LANDINGS. . 


You can mark runways or taxi- 
ways with “SCOTCHLITE” in a few minutes’ time 
so as to be efficiently used with floodlights or landing 
lights on a plane. ‘“SCOTCHLITE” is a reflective 
sheeting applied to markers which can be quickly 
made to meet your requirements in size or shape. 


When used with landing lights, the pilot is the only 
one who can see the clear reflective markings which 
are distinct and visible throughout his descending 
glide as “SCOTCHLITE” markers have sufficient 

flective area to be visible at great distances. 
When used on taxiways, the landed ship is provided 


OR -¢ 


' 
‘ 


REG. U.S. PAT. OF 


_, REFLECTIVE SIGN SHEETING 


2d Mowr Vsibilety 





A REFLECTIVE MATERIAL CLEARLY 
VISIBLE WHETHER USED WITH FIELD 
FLOODLIGHTS OR THE LANDING LIGHTS 
OF A PLANE 


The illustrated mark- 
er shows the most 
popular of several 


~ 
constructions. Ap- 


proximate size two 
feet wide by one foot 
i i —_— — 


high. This measure- [ _ 


to meet your needs. Poe 





ment can be varied 








directional markings back to the hangar. 


When a field is marked with “SCOTCHLITE,” 3 
can bring your ship in on dead center. The best 


way to describe it—JUST LIKE DRIVING DOWN 
A LIGHTED STREET. 


“SCOTCHLITE” is available in roll form of varied 
widths and can be applied on wood or metal with 
the aid of special tools or heating equipment. 

Why not send the coupon below for the complete story? 


MINNESOTA MINING & MFG. COMPANY 


Saint Paul Minnesota 


Kindly send furt 


“SCOTCHLITE” mar 
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Speeding 
Destruction 


The business of dropping 
a package of “eggs” on Tojo 
is easier and more efficient 
because of sleeve type bear- 
ings. The interesting feature 
of this application is that it 
employs a bearing mate- 
rial as new as the war. 


Johnson Pre-Cast Bearing BRONZE-ON-STEEL was 
developed to meet peacetime applications but, like many 
another product, it was easily converted to armament 
needs. When peace returns, manufacturers will find that 


Johnson BRONZE-ON-STEEL . . 


. combining the bearing 


qualities of BRONZE with the strength of STEEL... will 


give them greater bearing performance in their product. 
It will be available as fin- 
ished bearings or in strip 
form for stampings. It is an 
ideal metal for washers or 
other flat pieces. Complete 
information can be had by 
writing the Johnson Bronze 
Company, 620 South Mill 


Street, New Castle, Penna.  ¢ 


Sleeve 
Bearing | 
Headquarters 


JOHNSON 
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knockdown Service and Repair vm | a F . 
Platform is more than a one-man 7 : 
stand. Ideal for quick service 
jobs and field instruction, it will 
accommodate comfortably one 
or a dozen mechanics without 
crowding. Frequently eliminates \} / ~/—— {be 
the necessity of taking down ALY me 
motors to make them accessible. 
Provides a rigid working surface =] 
for any height from 7 to 25 feet: saa Cogs : 
Write today for catalog, prices, —— 
and delivery dates. 
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Fast ground servicing despite 
manpower shortage is a wartime prob- 
lem of air transportation. 

The new Sinclair Oil-Jeep helps 
American Airlines in their man-hour 
and ground-time saving program. An 
aerial, hydraulic positioning platform 
permits speedy servicing of the largest 
airplane without ladders or “monkey- 
climbing” over de-icers and wings. 

The Oil-Jeep handles all services — 














(1) Deuble swing arms for suction of oil from 2 engines at once and 
(2) quick coupling ends; (3) 30-ft. suction hose for hard-to-reach 
drainings; (4) 50-ft. new oil hose reel; (5) meter and tank gauges; 
(6) hydraulic elevating and positioning platform for servicing ships. 





both new and used oil. Two, or even 
three engines may be drained simulta- 
neously and refilled without moving 
the Oil-Jeep. 

American Airlines now has new 
service honors—the 1942 Aviation 
Award for “outstanding maintenance 
performance.” Every mile of fly- 
ing by its great Flagship fleet is 
lubricated by Sinclair Pennsylvania 
Motor Oil. 


FOR FURTHER INFORMATION ABOUT SINCLAIR PENNSYLVANIA AND OTHER SINCLAIR AIRCRAFT LUBRICANTS WRITE 





SINCLATRYAVIATION OILS 


SINCLAIR REFINING COMPANY (Inc.) 


2540 West Cermak RoAD sg 


Fair BUILDING 
Fr. WortH 


10 West 51st Srreer 
New Yorx Cry ATLANTA 
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Aireraft Service Organization—The Gateway to 
Sound Operation 
(Continued from page 213) 


And he may ask the squadron com- 
mander to stand out on the field and 
flag in a few landings, as on shipboard, 
slowing down landing speeds, regulating 
heights, until the pilots get a uniform 
approach in keeping with the require- 
ments. 

A great number of engine changes 
may be recorded for one location. What 
is the reason—a failure of parts, or per- 
haps unanticipated climatic conditions, 
or is it merely due to time run up? All 
such items, as shown on reports and 
analysed in summaries, pave the way to 
timely remedy at the right spot, put- 
ting planes back in the air as quickly 
as possible and forestalling unnecessary 
breakdowns. The only possible way to 
do this is by complete and continual 
records which point to the causes of each 
problem. 

On the basis of all this accumulated 
experience is compiled the very inclusive 
service procedure manual for Aircobras. 
This volume institutes standard mainte- 
nance procedure all over the world, and 
with the complexity of the modern com- 
bat plane, it is no small task to estab- 
lish a practical and successful working 
routine. 

One thing often lost sight of is the 
delicate matter of weight distribution. 
A fighter is designed with a certain bal- 
ance in mind, and this and no other will 
de. Individuals may remove this or that 
iter of equipment, or thoughtlessly add 
a weight factor. Subsequent flight pe- 
culiarities and perhaps accidents, which 
may discredit the ship, are due to this 
carelessness. Here again, the presence 
of a specifically trained service repre- 
sentative can put the trouble quickly to 
rights and avert future mishaps. 

This accumulation of sorted and an- 
alysed information represents the sum 
total of the design’s performance and 
characteristics in the field and as such 
is an indispensable partner in future 
design. Extremists who want to dic- 
tate to the engineers from a mainte- 
nance standpoint wave a red flag before 
a bull, but still it must be said that any 
design drawn up without a partnership 
in this direction is in grave danger of 
repeating mistakes which could be 
avoided. By putting intelligently sorted 
experience at the disposal of design en- 
gimeers, progress can be straight ahead 
and not in circles. 

In connection with the wartime prob- 
lem of parts shipment, the Service Di- 
Vision has answers to this important 
and difficult question. We had ocea- 
sion to learn from British experience in 
this matter. Their parts requisitions 
called for a seemingly large number 
of individual parts—in the neighbor- 
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hood of 3,000—in contrast to our much 
smaller lists consisting of larger assem- 
blies. In actual practice, as reflected 
through service information as well as 
through British experience, shipment 
of individual parts as predicated on 
analyses of failures is the economical 
way to distribute materials where they 
will do most good. 

Landing gear failure never involves 
the whole assembly—it’s the fittings, or 
spindles, or certain other parts. To 


ship whole assembly units is wasteful 
of material, uses up invaluable trans- 
port facility, and accomplishes nothing 
for the replacement depot, when the 
replacement required is a fractional 
part of the whole. The essentially ex- 
travagant character of A verican phi- 
losophy is manifested her., whereas the 
necessity confronting the British econ- 
omy has stripped their system to bare 
essentials. 

This problem of parts shipment, how- 
ever, is perhaps the most serious ob- 
stacle to getting efficient use from our 
aireraft shipped abroad, and the an- 
swers lie in just such a system as has 
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proven so effective in servicing <Aira- 
cobras. The foreign service kits which 
have been sent out with these planes 
have saved many an otherwise pro- 
longed delay. 

In these days of critical manpower 
supply, the Service Training system in 
operation at Bell is of particular im- 


portance. This unit is in charge of 
Alvin T. Lines, who in 1928 taught 


the first state subsidized class in aero- 
nauties in Buffalo. In the last year, the 
Service Training School has turned out 
140 trained representatives into the 
field, of whom very few came from 
inside our existing organization. Now 


all applicants must be taken from out- 
side because of production needs. 

At the very beginning in the selec- 
tion of applicants, great pains are 
taken to find out the aptitudes, experi- 
ence, and even hobbies which relate to 
the requirements. There are no trained 
men available now, so that of those 
interviewed, none may have had job 
experience related to aireraft. But a 
printer may have had enough mechan- 
ical association to make the start easier. 
If a man has owned a motor boat, or 
had a hobby of a mechanical nature, he 
may also show promise. All these things 
are dug out and used to their fullest 








NY” THREAD GAGES 
can be DELIVERED in 48 hours! 


* With the tremendous response to our advertisement last month 
announcing the ‘“‘48-Hour Delivery” on 75 per cent of standard male 
thread gages, we are convinced that many manufacturers throughout 
the country need this type of gage. That is the reason why we repeat 
this offer of 48-hour delivery service. 

A combination of a new plant, modern equipment and experienced 
workmen has made it possible for Perfex to make this offer. Yes, it is the 
“know how” that enables Perfex to make and keep delivery promises 
and it is the “‘know how” that enables Perfex to manufacture the finest and 
most accurate gages. There is a 3 to 5 week delivery promise on all other 
Perfex standard size gages. For a prompt quotation on our standard male 
thread or other standard size gages send specifications and blue prints 
today and we will see that a quotation is immediately forwarded to you. 





PERFEX manufactures Thread, Plug, Radius, Contour, 
Profile, Flush Pin, Adjustable Snap, Solid Snap, etc. 
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DETROIT, MICHIGAN 








extent in furthering the difficult job of 
selection. 

The first week of training, spent in 
the laboratory, is devoted to odd jobs 
of kinds to see how the men work with 
basic tools. From the beginning of 
training, each man’s progress and abil- 
ity is recorded so that he can be con- 
tinuously evaluated and his instruction 
balanced, 

A six weeks period following this is 
spent in intensive study on six major 
divisions of the aireraft—structure, 
power plant, armament, electrical sys- 
tem, landing gear, and propeller. There 
is a special classroom for each of these 
subjects, with very complete instrue- 
tion equipment, exploded-view charts, 
working mock-ups, cut away models, 
and tools. The distance covered in this 
session is based on considerable home 
study to supplement the class work, 
otherwise it could not be accomplished. 

After this, the men are put through 
a brief period of instructing to get the 
feel of teaching others. This is fol- 
lowed by a period of work at the modi- 
fication center, which, as shown in the 
organization chart, is within the Service 
Division. 

There follows a four-weeks period on 
operations where a man spends the first 
week as a mechanic, the second as lead 
man, the third and fourth as a fore- 
man. Passing grades in this session 
end a man’s student classification, and 
“he becomes a Junior Representative. 
In this capacity he is sent into the 
field for 60 days. Reports on his per- 
formance and knowledge indicate the 
next steps to be taken in his training. 

When he returns, we call him in for 
an interview and ask him what he did 
not know while out in the field. He 
may be able to tell us and he may not, 
but the records kept of his activity 
have already determined his next course 
of study, which consists of three weeks 
advanced work on his specifie weak 
spots. 

Upon completion of this, he becomes 
a Representative and is again sent out, 
this time for eight months. In the mid- 
dle of this period he advances in pay 
rate, and it might be said here that 
every step is accompanied by a propor- 
tional pay rise. 

After this period of active work, a 
man returns once more for a finishing 
course in design theory which gives 
him an understanding of the engineer- 
ing side of the subject. A graduate of 
this section is a Senior Representative. 
Only men of this grade can be in 
charge of a base operating with more 
than one service man. 

The domestic field is divided into five 
distriets, each in charge of a supervisor 
and two assistants. One of these assist- 
ants works in the district, the other on 
operations at the home office as repre- 
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p) “ Remember in the early days 
sac ’ of balloon tires when your 
car would develop a terrify- 
ing shimmy and nearly shake itself out of 
control? Imagine, then, what would happen 
if the same trouble overtook an airplane in 
taking off or janding at 90 miles an hour. 


Because a shimmying nose wheel on a tricycle 





Bell Airacobra 


landing gear easily could cause disaster, some 
means of control is vital. For this purpose we 
build hydraulic dampers which offer little hin. 
drance to steering and yet which impose ever- 
increasing resistance as shimmy forces mount. 
Today they are functioning successfully on 
many types of planes—from the highest-speed 
fighters to the heaviest bombers, 


THE HOUDAILLE-HERSHEY CORPORATION 


Detroit, 
BUFFALO ARMS CORPORATION 
Buffalo, N.Y. 


GENERAL SPRING BUMPER DIVISION 
Detroit, Mich., and Chicago, Ill. 


HOUDE ENGINEERING DIVISION 
Buffalo, N.Y. 


JACKSON BUMPER DIVISION 
Jackson, Mich. 
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JACKSON CRANKSHAFT DIVISION 
OF MUSKEGON MOTOR SPECIALTIES CO, 
Jackson, Mich. 
MUSKEGON MOTOR SPECIALTIES CO, 
Muskegon, Mich. 
OAKES PRODUCTS DIVISION 
North Chicago, Ill., and Decatur, Ill, 


SKINNER. COMPANY, Ltd. 
Oshawa, Ontario, Canada 
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Klixon PM-1” Circuit 


Protector. Ratings from 5-40 
amps in steps of 5. Weight, 14 


ounces. 






Klixon PLM-15s” Circuit 


Protector. Ratings from 25 
amps through 150 amps. Com- 
pact and light in weight. 








at 
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Klixon Type D-6364 
Switch Type Circuit 
Breaker. Ratings from 35 
amps up. Fits in space required 
for two of type C-6363. 


Use Klixon Circuit Protectors 


It’s a real break for a pilot to have Klixon Circuit 





Klixon Type 6363 
Switch Type Circuit 


Breaker. Ratings from 5-30 
amps in steps of 5. Small and 
light in weight. 








Breakers in his plane. It means less trouble, less fussing 
around, plus sound, foolproof, circuit protection. 


To begin with, a harmless transient short will not cause a 
Klixon Circuit to trip out. Needless breaks are eliminated. 


bi 





But if the short is sustained and dangerous — bing — the 
Kliixon PSM Circuit 


Breaker. Same mounting 
di i as standard AN 
mechanical toggle switches. 
Ratings up to 35 amperes. 


KL 


Klixon Breaker opens with snap action. And, to make it 





completely simple for the pilot, once the overload conditions 
are corrected, he merely pushes a button or flips a switch 
and the circuit is reestablished. 


Send for complete bulletins on these proven circuit breakers 
and protectors—now. 





SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASS. 










Klixon Indicating Push 
Button Type Breaker. 
Opens only by current over: 
load. Ratings of 15-50 amperes 
available. "“Shunting™ switch 
makes unit “non-trip-free." 
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sentative of his region. These men 
work in three-month periods, then 
change in rotation with the other assist- 
ants, 

Purpose of having an assistant from 
each district on home operations is to 
let each have an insight into the whys 
and why nots of supply. Every. assist- 
ant supervisor is in complete charge of 
district affairs at the home office, sitting 
in on all conferences with other dis- 
tricts and with military officials. In this 
way, there is no one-sided complaint 
from the district or the assistants, be- 
cause they all have a balanced control 
and an understanding of the country- 
wide system. 

Service men for foreign duty are se- 
lected by the Supervisor of each dis- 
trict from his best qualified men, for in 
this service they are completely on their 
own and have considerable responsibil- 
ity with the military units (see p. 60 
Dec. AviaTION). Selectees are held in 
a central pool on 48-hr. travel notice. 
Alternate choices are held in reserve, 
and here competition is promoted among 
the men seeking to qualify for the next 
selection. 

Prominent in the Service Division is 
the Technical Maintenance Department, 
which coordinates with Engineering. As 
an exponent of the growing design phi- 
losophy which recognizes the importance 
of service problems, this unit links to- 
gether the vital knowledge and experi- 
ence of each department. From the 
time the first two pieces of metal come 
together, the Technical Maintenance de- 
partment follows the plane design and 
construction. With this thorough basic 
understanding of the plane, from start 
to finish, the Service Division can com- 
pile its manuals and train its men. 
Later work of Technical Maintenance 
on failures and accidents in the field 
and analyses of causes from a design 
and engineering view, is of great im- 
portance to the Engineering Depart- 
ment, both for modification of designs 
in production and for avoiding repeti- 
tion of previous pitfalls in new design. 

In addition to company training, 
Camp Bell puts at Army disposal the 
best teaching facilities, with courses 
worked out for many purposes. The 
standard course is 27 days, covering in 
concentrated form the material given in 
the six-weeks company course. 

In the strategie world picture, reports 
from abroad indicate a great need for 
4 coordinated system of maintenance 
supply. Any large business today has 
a highly organized system of report an- 
alysis and control which, although com- 
plicated, pays dividends as an index of 
condition and trend. 

The system set up at Bell Aircraft 
has proven what can be done in this 
direction, and it is my great hope, 
to further this work. 
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AR BOND paper work has been standardized by 
the Treasury Department and need not create 
a new problem if properly organized. 
Basic requirements are speed of issue, legibility and 
accuracy . . . essentials to all financial documents. 
Just as thousands of other employers are doing this 
work with the help of their Addressographs, you can 
undoubtedly adapt your present equipment to War 
Bond issuing in addition to the work it already'is doing. 
With Addressograph, all prescribed information 
about owner, co-owner and bene- 
ficiary is established once and aud- 
ited once. From then on, the pro- 
cedure flows mechanically. Every 
Bond issued is accurately inscribed, 
permanently legible and gets to the 
employee faster. For details write for 
our free booklet. 























This is only one of many extra jobs your Addressograph 
equipment can do for you. Consider its further application in 
connection with Controlled Materials Plan, Withholding Taxes, 
Absenteeism, Government Contract Requirements and sim- 
ilar problems. A trained. Addressograph representative will 
be glad to explain how. Call or write nearest agency, or write 


ADDRESSOGRAPH DIVISION 


ADDRESSOGRAPH-MULTIGRAPH CORPORATION 


CLEVELAND, OHIO 














Addressograph is a trade-mark registered in the United States Patent Office 


Design Considerations for Plywood Structures 


(Continued from page 167) 


of the required bending strength and 
rigidity of the skin about its span axis. 
Evaluation of this involves a least-work 
computation and depends upon the dis- 
tribution of flange material about the 
shell. 

Evaluation of the shear forces in the 


skin is based on NACA Tech. Note 
No. 562, which defines the shear stress 
in the nose skin of a Dee-spar wing 


as— 
(1) fs i = fs 


se for a simple dis- 


tribution of shearing stress. 

The case at hand is somewhat com- 
plicated by varying skin thicknesses but 
is susceptible to the following treatment. 
Considering a 1-in. spanwise section of 
— equation (1) may be rewritten 


an fis As, - fi As. (See Fig. 6) 


Considering a 1-]b. vertical shear load 


aeting on the section, the shear stress 














duction 
delivery of their precision built gauges. These Ring, 
Snap, Flush Pin and Build Up gauges all bear the 
Turner Stamp of Precision—your guarantee that they 
have been carefully inspected and approved accord- 
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“Torner Cam RINBING Company 


2627 HILTON ROAD . ° 
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ing to Turner’s 
Our new plant is the reason why we can still 


our production. It houses the most modern equip- 
ment available, and the most experienced men to 


Let us fill that rush gauge order. Wire or write 
us today. 
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EACH TURNER GAUGE BEARS 
THEIR STAMP OF PRECISION 


Again Turner scores a first on the pro- 
this announcement on _ fast 


high standard of gauge making. 


the highest standards, while increasing 


FERNDALE, MICH 





ft. will be obtained by assuming the rear 
web cut at “A” and the shear 
replaced by a load “X” 


foree 
or— 


» {C90)-@h 


shear stress at any point on shell where: 
A = Flange material increments 





zo = distance, neutral axis of wing section 
to controid of A 


I = moment of inertia of entire cross see- 
tion about chord axis 


t = Skin thickness-subscript W for ver- 
tical web and n for skin 
X = Shear load per inch on rear web 
f. = Shear stress in psi. 
As = increment of shell length 


(1A)— 
- DA 2 34 fA a 
A 1 i, TS Bk 
B 
/ i 
zs * 


Note: The above is based on_ the 
assumption that the rigidity is 
the same for all portions of the shell 
and that the rear web is incapable of 
resisting bending forces. 

Solving (3) for “X’”— 


(4) B 
=A i 
wae ” = * 
ef a 
a. * 


Evaluation of a is slightly laborious 
for a complicated section but neverthe- 
less feasible. The determination of 
“X” permits computation of the shear 
stress in all portions of the shell by 
means of (2). The centroid of resist- 
ance to shear may also then be deter- 
mined by taking moments of the forces 
“fs t sx” about any convenient point. A 
similar procedure about the vertical 
axis provides the value of the shear 
stresses due to ehordwise forces. Shear 
due to torsion is obtained from— 


i 
= oat 


. .and the algebraic summation pro- 
vides full information as to the actual 
shear stresses at any point. 

The above method was applied to a 
test wing panel of constant chord and 
values of the centroid of shear resist- 
ance obtained experimentally. Com- 
parison between test and computed 
values were 24.1 pereent from eomputa- 
tion versus 24.9 percent from the ex- 
perimental determination. This agree- 
ment is felt to be sufficiently elcse in 
view of the fact that the arms to the 
shear forces were scaled from a quar 
ter-size layout. 


Substituting (2) in 


shear 





ASn 
t 


Shell Stiffness 
Computation of the bending moments 
in the shell is feasible using the aif 
load distribution for a given angle of 
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THE GREMLINS 


“Aircraft landing gear is no place for gremlins,” 
is the way we figure it. 

So from the design board, right through the re- 
search, metallurgy and test departments, into manu- 
facture and out onto the fields and runways of the 
world, Hayes Aircraft Wheels and Brakes ate giving 
ours and allied forces reliability, easy maintenance 
and around-the-clock readi- 
ness for action. 

The big inertia wheel you 
see here, giving the gremlins 


Representatives : 





HAYES INDUSTRIES, INC. 
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the heave-ho, is a “laboratory airport.’ Here simu- 
lated landing conditions for all speeds and loadings; 
for wheels and brakes for all types of ships— 
trainer to cargo and bomber—are in test day and 
night. Here we accumulate performance records 
equivalent to long periods of operation. 

With our famed Hayes Expander Tube Brake, as 
with all our wheels and brakes—our job is supply- 
ing aircraft designers and builders—and our army 
and navy air forces—-with combat-proved equipment 
for accurate ground control. 


Airsupply Co., 5959 W. 3rd St., Los Angeles. 
]. Henry Reisner, Hagerstown, Md. 
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THE MAN BEHIND THE MAN BEHIND THE STICK 





¢ | 
y man in a single-place pursuit 


Johnny never will get a medal for shoot- 
ing down Messerschmitts or Zeros. He 
doesn’t do any shooting. He’s just one of 
the ground crew. But he plays an impor- 
tant part in each fight. 

#2 men don’t get medals. But they’re 
doing a real job. 


* *« * * 


Thousands of American pilots put their 
full trust in their ground crews every time 
they take off. But then a pilot must trust 
so many things . . . from their own ability 
to the smallest part in the engine. 

We, here at Resistoflex, like to feel that 


thousands of these American flyers are 
putting their trust in us, too. In our ability 
to produce flexible instrument and hy- 
draulic hose assemblies. We know how 
carefully these lines are made and in- 
spected. We know how they stand up in 
our “torture machines.” Now, we are be- 
ginning to hear how hundreds of thou- 
sands of them are withstanding the abuse 
of actual combat service. 


SEND FOR CATALOG 
Write for Resistoflex Aircraft 
Catalog. On your company 
stationery, please. 





RESISTOFLEX FEATURES: 
SPECIFICATIONS — Complies with all applicable 


Army and Navy specifications. 
S1ZES—Supplied in all standard diameters and lengths. 
LIGHTER AND STRONGER—Ounces lighter . . . 


has tensile strength far greater than similar lines. 


FLEXIBILITY—Permits compact design, less room 


to install. 


PERMANENT, FULL FLOW-—The chemically inert 


lining reduces turbulence and friction. 


VIBRATION PROOF —Withstands millions of vibra- 


tions, flexings, shock-loads. 


LOW AND MEDIUM PRESSURE INSTRUMENT, 

HYDRAULIC AND VACUUM HOSE ASSEMBLIES 

—MONOMETER TUBING, DIPPED AND 
MOLDED SPECIALTIES. 








RESISTOFLEX 


RESISTOFLEX CORPORATION, 
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BELLEVILLE, 


NEW JERSEY 
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attack and resisted by forces Afs pro- 
portional to those obtained from equa- 
tion (2). Introduction of vertical 
spacers requires, for any degree of ac- 
euracy, inclusion of the three additional 
redundancies introduced by each spread- 


er. Computations involved by this ex- | 


tension have been sufficiently appalling 
to encourage their omission on wings 
constructed to date, although the value 
of such investigation is undeniable. 

Following well recognized design 
practice where insufficient information 
js available, a careful estimate was made 
as to the size of skin stiffeners neces- 
sary. First estimates proved to be con- 
servative in that the stiffeners did not 
fail during load tests and subsequent 
work was then based on the first guess 
with the depth varied somewhat in pro- 
portion to the square root of the load. 
Original] structures of this type were 
arranged with a diamond pattern of 
reinforcement in the belief that torsion 
and chord shear rigidity would be en- 
hanced by this arrangement. 

To exemplify, Fig. 6 depicts a typical 
stabilizer fabrication where the shell 
may be constructed on a single form 
and molded complete with stiffeners and 
half the leading edge. Two shells from 
the same form, together with the rear 
spar, comprise the finished structure. 

Fig. 7 is an example of early wing 
construction. Here, the unit is molded 
from the forward flange to the flap/ 
aileron cut-off, with the leading edge 
and rear web cold-glued into place as 
final assembly operations. And in Fig. 
8, showing intermediate construction, 
the method is similar to that in Fig. 7, 
except that the flanges are wide and 
molded to contour. 

Fig. 9 is a construction where the 
outer shell, molded on an “inside” form, 
is completed in one operation. Here, 
the tube spacer is replaced by a discon- 
tinuance plywood spreader, and the rear 
web is glued in as a final operation. 

Fig. 10 shows an aileron skeleton for 
fabrie-covered TE. This aileron is made 
with the web replaced by spacers. The 
interior, with the exception of the horn 
box, is completely open for inspection 
and repair. 

Figs. 6 through 10 indicate the vari- 
ous stages of development of this 
arrangement. The first wing sections 
were constructed with diagonal sub-ribs 
of 4-in.x}-in. spruce, with post spacers 
at each intersection. Observations dur- 
ing tests indicated the necessity of 
using spanwise flange material which 
was incorporated after the fashion of 
Fig. 7. In the interests of weight eco- 
nomy the solid leading edge used in 
the stabilizer was replaced by a mold- 
ed leading edge in the wings, which was 
cold-glued in place as a closing piece. 
In Fig. 9 the tubular spacers have been 
replaced by a plywood spreader with 
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DARNELL 


CASTERS & WHEELS 





For light, medium or heavy duty ser- 


vice Darnell Casters and Wheels are 
dependable — saving floors, equip- 
ment, money, time and temper. 


al 
DARNELL | 
% [CASTERS | 


Write 


FOR NEW 192 PAGE 


DARNELL MANUAL 


DARNELL CORP. LTD., 60 WALKER ST.,NEW YORK,N.Y. 
LONG BEACH, CALIFORNIA, 36 W. CLINTON, CHICAGO, ILL. 
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GUN ON AMERICA’S 
PRODUCTION FRONT 


... direct-connected to the blazing guns 
blasting the enemy from the skies! 


Don't let wear and corrosion jam a 
single gun! 


NORGREN (air-borne) LUBRICATION 
checks wear during use; stops destruc- 
tive corrosion when tool is idle. Nor- 
gren Units by thousands are helping 
aviation air tools stand up to the beat- 
ing of 3-shift, 168 hours-per-week pro- 
duction. 


They guarantee MAXIMUM POWER 
and brilliant performance for any air 
tool .. . MAXIMUM MAN-HOUR OUT- 
PUT. 


If you're “management”, insist on 
their use. If you operate an air tool, go 
after the boss for Norgren Lubrication! 
IT PAYS. 


IN YOUR PLANTISA 












Check wear during 


use; stop destructive 
corrosion when idle. 


Norgren LUBRO CON- 
TROL Units consist of 
filter, pressure regulator, 
and lubricator. (Use to- 
gether or in any combina- 
tion ... a size for every 
purpose.) 


Inject exactly enough oil 
into air stream to main- 
tain a film on every mov- 
ing part. Automatic: start 
and stop with the air tool. 
Sight-feed: end guésswork. 


* 
Cc. A. NORGREN CO. 
220 Santa Fe Drive 
Denver, Colo. 











nn GET CATALOG 400 


364 








the cold-joining of the leading edg 
eliminated by molding the shell int. 
gral. 

In this instance the wing is “sprung” 
open to remove the form and is eon. 
pleted by the installation of the forwar; 
spacer, the rear channel, and two ribs 
Diagonal ribbing has been replaced }y 
a chord-wise rib without spacers or webs 

Examples of each of these wings haye 
been put through tests, although not a] 
have been carried to destruction. Enough 
data has been obtained to indicate th 
validity of basing a design on the fol. 
lowing assumptions: 


(a) Flange material designed to re. 
sist bending moments. 

(b) Wing shell between flange mate. 
rial designed to carry shear stresses a 
determined from Equations (1) throug) 
(4). Note that the leading edge mus 
be of sufficient rigidity and strength to 
prevent failure by buckling due to shear, 

(c) Rib sizes may be estimated fron 
the following: 


Vit. 
Loading Rib Panel Tube 
Ave. Size Size Skin?¢ Spacer 
70 psi }”"x3"” diag. 12’x12” 3-1/45 Ye 
325 "3" 8’x 8” 3-1/16 Yes 
530 pe, 10’x 9” 3/16 No 


Test Conclusions 


A number of interesting points hav 
been brought out in the course of tests. 
Of primary note was the practicability 
of obtaining a sufficiently substantial 
leading edge by designing a thickness 
to prevent buckling under shear loads. 
Another point of interest was the ap- 
parent substance of the diagonal mi 
grill without the plywood skin. This 
point was brought out by retest of one 
panel after removal of the plywood 
skin between stiffeners. 

Preliminary tests had indicated the 
probability that the buckling of the 
sub-rib as a column would define the 
strength of the panel. During tests 
the wing with the cut out panel carrie 
the predicted loads without failure 0 
the sub-ribs. 

The above paragraphs are offered i 
order to encourage efforts at structural 
innovation. Despite the fact that struc 
tures and structural engineering is 4! 
ancient and venerable occupation ther 
is still a great unexplored region. The 
efforts in aircraft have been largely 
aimed at weight reduction and from 
this standpoint have been beautifully 
successful. 

It should now be legitimate to tum 
at least a portion of the efforts of the 
aircraft structuralists towards exploré- 
tion of simplified structures. Based 0 
the achievements in the past ten yea 
on increased weight efficiency, it is rea“ 
ily possible to achieve comparable i 
provements in labor efficiency and fabr- 
cation economy. 
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Radiating Far Beyond the Magnetic Field of Magnaflux 








MAGNAFLUX RESEARCH 


Since the pioneering stage of the original 
Magnaflux Method for steel, our engineers 
have sought to extend the benefits of 
rapid non-destructive inspection tech- 
niques in every field. For the important 
welding industry special portable equip- 
ment and new procedures for more sensi- 
tive results were developed. Magnaglo, 
recently announced, extends the useful- 
ness of magnetic inspection. Zyglo is a 
new method of tremendous possibilities 
for the inspection of aluminum, magne- 
sium and other non-magnetic and non- 
metallic materials. 


And still the laboratory looks ahead. 











CORPORATION 
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—An Industry-Wide Area of Service 


@ Men who have recently learned of 
Magnaflux through conversion to war 
production have a variety of ideas 
about it. They think of a piece of 
equipment or lines revealing cracks 
(as in the gear above)—or a can of 
Magnaflux Paste. These are only 
parts and details. 

The Whole is the Magnaflux Cor- 
poration’s comprehensive service to 
Industry in the field of non-destructive 
inspection. Twelve years of research, 
development and education by the 
Magnaflux engineering staff have 
provided an unparalleled base of 
specialized knowledge about defects 
in metal parts. This experience is 
shared among all Magnaflux users by 


means of traveling schools, special 
bulletins, text books, centralized lab- 
oratory service and regular contacts 
by field engineers. 


The basic Magnaflux Method, orig- 
inated and pioneered by this staff of 
men, is most widely known and used. 
Its saving to the Nation at war has 
been incalculable. The extra value of 
a plane that did no# fall, or a gun 
mount and barrel which Jasted long 
enough to stop the enemy, is hard 
to put into dollars-and-cents. 


Intelligent engineering service— 
quick delivery—capable training are 
available through your nearest field 
engineering office. 


MAGNAFLUX CORPORATION 


5908 Northwest Highway, Chicago 


NEW YORK ° DETROIT 


LOS ANGELES . DALLAS 


365 








Official U. S. Navy Photograph 


Special Assembly Method — show- 
ing single metal washer which 
facilitates protective coating 
against corrosion 





Standard Assembly Method —show- 
ing conventional petal-shaped 
brass contact washer 








1.T. « T. Selenium Rectifiers “Armored” against Salt Sea 
and Air...as result of New Assembly Method 


Another I. T. & T. First! Now —in addition to the standard assembly 
—I. T. & T. Selenium Rectifiers can be supplied with a special assembly, 
coated for protection against the corrosive action of salt spray, moisture 
and humidity. 


Thus the organization which was first to introduce Selenium Rectifiers 


in the United States is now first to extend their many advantages to 
marine and other high humidity services. 


Compact, light, electrically and mechanically stable—with no moving 
parts to wear out or cause failure—I. T. & T. Selenium Rectifiers have 
set a standard for the industry. 


Now, on the Fifth Anniversary of their introduction, they are pre- 
pared to take on the toughest jobs that weather and war can hand them. 


Consulting Engineering Service available for specific requirements. For de- 
scriptive bulletins address Department D. 


SELENIUM RECTIFIER DIVISION 


Federal Telephone and Radio Corporation 


1000 Passaic Ave. 
East Newark, New Jersey 
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Briefing the 


ECIAL MISSION 





---0of WHITNEY 
AIRCRAFT CHAINS 
and SPROCKETS* 


n 

mi . “MISSION ACCOMPLISHED” ... this In the matter of service, too, the Whitney 
is the objective of every planecrew. And _— Aviation Division has a special mission 

e- it’s the result of the co-ordination of — of its own...to help the aviation in- 

m. hundreds of parts, each vital in the dustry most promptly and effectively in 

a plane’s mechanical teamwork. In this — working out all engineering problems 





teamwork, Whitney Chains are known 
for instant obedience to command ... 
giving positive control of ailerons, el- 
evators, power turrets, bomb-bays, land- 
ing gears, and other mechanisms de- 


signed for split-second dependability. 


involving roller chain applications. This 
service is available through the personal 
medium of a Whitney Aviation Engineer, 
who is ready for your call right now... 
ready to put all of Whitney’s specialized 
resources directly at your command. 





‘PRODUCT OF AVIATION DIVISION of THE WHITNEY CHAIN & MFG., CO. 


HARTFORD, CONNECTICUT 
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LIBERTY 
AIRCRAFT 
MIRRORS 


have gone to War 


@Liberty Aircraft Mirrors 
were developed to pro- 
vide instant vision with- 
out eye strain or fatigue. 
They give the pilot a 
quick, accurate, image of 
what's “coming up.” 


Liberty Aircraft Mirrors 
are first surface mirrors 
and are permanent as 
their glass base. They 
are dependable and long 
lived. 








These mirrors are built to 
meet the special require- 
ments of each warplane. 
This insures clear rear 
view vision for the pilot 
regardless of the type of 
plane. 


Liberty mirrors are now 
available for war pur- 
poses only, but after the 
war these new, battle 
tested, vision devices will 
serve the planes of peace. 


LIBERTY 


MIRROR WORKS 


BRACKENRIDGE 
PENNSYLVANIA 


Represented on the Pacific Coast by 
W. P. FULLER & CO. 


Phoenix, Arizona Butte, Montana 
Los Angeles, California Sait Lake City, Utah 
San ornia S 


Diego, Seattle, Washi 
Fresno, California Seokan vashinete 


6, Washington 
Sacramento, California Tacoma, Washington 
Oakland, California Yakima, Washington 


Boise, Idaho Portiand, Oregon 
San Francisco California 
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Theory and Technique of Perspective Projection 
(Continued from page 174) 


quires the constructions of step 4 (of 
the procedure just outlined) for a few 
basie starting points, but it does not 
require the redrawing of the top view 
of the object. This slight advantage, 
however, is enlarged by the superposi- 
tion. 

If a worm’s-eye view of the box is 
desired, then the SP is placed below 
the GP (upon which the box is assumed 
to rest) at a convenient and proper 
distance. Assuming again that the 
angle between the PP and GP is 45 
deg., that the vertical edge BF is again 
the nearest to PP, the top view of the 
box will be drawn in the inclined posi- 
tion of Fig. 16, if the auxiliary view is 
given as shown, and if PP in the top 
and end views is an edge view, i.e., 
Type 1. Reeall that in order to obtain 
a perspective with a small amount of 
distortion, the SP must be so placed 
that the CV will be somewhere in the 
center of the perspective. Following 
the rule that HZ is the intersection of 
HP and PP, and that HP and GP are 
parallel, the HL, will fall below GL, as 
Fig. 16 indicated. Applying Principle 
2, the UVP (up vanishing point) is 
where a sight line parallel to the line- 
set, of which line BF is part, pierces 
PP. Note that the LVP and RVP will 
be at the bottom of the figure, since 
HL is also there. As indicated in the 
outline of procedure immediately be- 
low, for obtaining the worm’s-eye view 
of Fig. 16, a combination of Methods 
1 and 2 is probably the best to use, in 
general, for three-point perspective, 
with Type 1 or 2. Referring to Fig. 16: 

1. Locate LVP, RVP, and UVP. 

2. Determine the perspective of E by 
Method 1. A horizontal projection line 
i’* intersects a vertical projection line 
from E” at E”. 

3. Similarly locate H’. 

4. A line through E* and H” will 
locate RVP on HL. (In this way, RVP 
is found by Method 1.) 

5. G" is where the line H” (LVP) 
intersects the vertical projection line 
from M. 

6. F” is the intersection of line G” 
(RVP) and E” (LVP). 

7. Locate A” in a manner similar to 
that used in 2 to locate E”. 

8. Determine perspectives of enough 
of the remaining points, as outlined in 
items 3 through 7 above, and draw in 
the complete perspective. 

Here again, the author’s superposi- 
tion method may be used to great ad- 
vantage in making perspective projec- 
tions on a piece of tracing paper placed 
over the conventional engineering draw- 
ing which employs orthographie pro- 
jection. This is illustrated by Fig. 17 
and by the outline of procedure imme- 


Referring to Fig. 17, 
ignoring the lower 


diately below. 
and temporarily 
perspective. . . 

1. On the engineering drawing, locate 
end views of PP, SP, HL, GL, and UU, 
also draw (HL)* perpendicular to the 
end view of PP, where a sight line, pa- 
rallel, to (GL)*, pierces PP (end 
view), and draw UU perpendicular to 
PP, end view, from where a sight line 
parallel to BF (end view) pierces PP, 
On the tracing paper, locate top views 
of SP, HL, RVP, LVP, and (SP)Q. 

2. Determine points (in PP, top 
view) like Ps, Ps, ete., by the construe- 
tion of step 4 in the consideration of 
Fig. 15a (beginning “Find A” by meth- 
od 1,” ete.,). For example, (A’’)® is 
determined from (A’)", the piercing 
point of a sight line to A. And (A’’)*, 
laid off along (SP)*Q, gives (A’’)* for 
the horizontal projection line intersect- 
ing (SP)"A* at Py. 

3. Move the tracing paper from the 
top view and match its HL with (HL)’, 
being careful to locate Q, LVP, and 
RVP at such a position as to place the 
perspective in an unoccupied portion 
of the available working space. 

4. Lines through P,, Ps ete., perpen- 
dicular to (HL)", will intersect lines 
through piercing points in the right 
view—like (A’)*—at perspective points. 
For example, A” is on a perpendicular 
to PP from (A’)*"—where (A’)* is the 
right view of where the sight line to 
A* pierces PP—and also on a line a-a, 
which has been drawn through P, after 
the pickup of the tracing paper. 

5. Enough points are obtained by 
this superposition method and by using 
vanishing points wherever expedient to 
obtain the complete perspective. 

It is to be noted in Fig. 17 that the 
end view of the engineering drawing 
has been raised above its normal posi- 
tion in order that the perspectives could 
be placed in a reasonable position, not 
too near the bottom of the available 
working space. 

Be cautioned about placing the RVP, 
say, to the right of LV P after the pick- 
up. This is how they appear from the 
SP in front of the PP, which is the 
plane of the paper at the perspectives. 
If these positions are reversed, the low- 
er perspective of Fig. 17 will be ob- 
tained. This would be the perspective 
reflected by the PP to the SP and lo 
cated an equal distance on the object 
side of PP. 

Figs. 18 and 19 show the application 
of the principles, rules, and methods 
previously explained and deduced. The 
problem of obtaining a common pet 
spective of the wing-tip float mechan- 
ism of one of Consolidated Aireraft’s 
PBY flying boats, is not elementary; 
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: ne ; 
You OUGHT TO FRAME IT 


N RESPONSE to the above historic order 
for fuel “not less than 95-octane,” Shell’s 
Research Laboratories did the “impossible” 
—supplied the U. S. Army Air Corps with 
1,000 gals. of Iso-octane, to make the first 
100-octane aviation fuel ever produced in a 
commercial quantity. Fuel that has given 
our air arm added punch, extra reach. 


Although the quantity of 100-octane fuel 
turned out by all American refiners has been 
greatly multiplied since Pearl Harbor, Shell 








is maintaining its former position in the 
total production. 


In fact, the majority of the country’s lead- 
ing plane and engine manufacturers are 
using Shell Aviation Fuels. Preference for 
Shell Aviation Products prevails among 
many aviation training schools, transport 
lines and airports. 


Farsighted airport operators will find 
Shell’s wartime popularity a profitable peace- 
time asset. 
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it is typical of the advanced problem 
many professional engineers and drafts- 
men are more and more being compelled 
to solve in the production of a steady 
stream of needed commodities by work- 
ers, most of whom are unskilled or 
semi-skilled in the reading of the con- 
ventional, orthographic engineering 
drawing, but who can at a glance read 
a pictorial drawing of the type shown 
in the two figures. 

The figures do not show the objects 
in complete detail, but they do reveal 
enough of the basic graphical solution 
to the problem for the engineer or 
draftsman of average ability and ex- 
perience to proceed independently to 
the complete solution of the detailed 
object. The basic points, whose perspec- 
tives have been obtained in the figures, 
are those which the artist would first 
attempt to locate on his paper when 
using the inexact methods of “artists’” 
perspective. Definitely, he could not 
always obtain the correct points. The 
engineer or draftsman, with average 
ability and experience, but with no 
“artistie ability”, can determine the 
exact locations of these basic points for 
the artist, who ean then exercise his 
ability to sketch fair curves, detail the 
perspective, and properly render or 
shade the sketch or drawing. 

Fig. 18 illustrates the use of Method 
1, Type 2. As pointed out, no loca- 
tions of VP’s are required, but the end 
and top views must be redrawn if the 
PP in the end and top view is to appear 
as an edge when obtaining bird’s-eye 
or worm’s-eye views. The latter method, 
a combination of Methods 1 and 2 used 
in conjunction with the author’s super- 
position method, is that of Fig. 19. Re- 
drawing the top and end views of the 
object is not required there. Although 
the constructions and methods. used in 
Figs, 17 and 19 are essentially alike, a 
brief explanation of Fig. 19 may be 
helpful. Therefore. . 

1, On engineering drawing, locate end 
views of PP, SP, HL, and UU and on 
tracing paper, locate top views of SP, 
HL, RVP, LVP, and (SP)Q. 

2. Determine the points, like P,, ‘in 
the top view on the tracing paper. 

3. Now superpose the top view, ob- 
tained in 2 above, on the perspective 
portion by matehing (HL) and (HL)’, 
being careful to locate Q at such a 
position as to place the perspective to 
ve drawn in an occupied portion of the 
available working space. 

4. Lines through points, like P,, per- 
Pendicular to (HL), will intersect lines 
through piercing points in the right 
view, like (A’)", at perspective points, 
like 4”, 

Note that in Fig. 19 end view has 
been raised above normal position so 
that perspective obtained does not lie 
'00 near bottom of working space, 
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Incorporating all recent additions, 
this new Frasse Data Chart enables 
you to identify latest Government 
“specs” for alloy steels at a glance. 

It shows the chemical analysis 
requirements for each Army, Navy, 
and Federal specification, together 
with its nearest commercial equiv- 
alent in SAE, AISI, and AMS num- 


Mechanical and 
Aircraft STEELS 


SEAMLESS MECHANICAL AND AIRCRAFT TUBING »* 
AIRCRAFT STEELS 
COLD ROLLED STRIP AND SHEETS * 


ALLOY STEELS -» 


DRILL ROD »* 











GOVERNMENT ‘SPECS’ 
for ALLOY STEELS! 


Revised Frasse Data Chart Now Available... 


bers. Government “specs” for the 
new NE steels are included. 

The chart is handy file size, 
printed on tough stock, and suitable 
for wall or desk use. If you're work- 
ing to Government “specs,” you'll 
find it invaluable. Just send in the 
coupon—a copy will be sent to you 


by return mail. 





PETER A. FRASSE & CO., Inc. 17 
Grand St. at Sixth Ave. 
New York, N.Y 


Please send me a copy of your latest Frasse Data 
Chart, Section D, No. 1, showing Government “specs” 
for alloy steels and corresponding commercial des- 
ignations. 


Name. 





Firm 





Address 





COLD FINISHED BARS 
¢ STAINLESS STEELS AND TUBING 
WELDED STEEL TUBING 
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AMERICA’S WAR PRODUCTION DEPENDS ON TANKS LIKE THESE 


Take a good look at these huge spherical tanks. Chances 
are your hose, your belts, your packings may come from 
them or from others just like them. 


These are used for storing butadiene in the first of the 
synthetic plants operated by U. S. Rubber Company... 
a second will soon be in production. 


Having worked in the field of synthetic rubber since 
1921 we know what uses each of the five basic types of 


synthetic rubber is best suited for ... Neoprene, Buna-S, 
Buna-N, Butyl and Thiokol .. . U. S. Rubber uses all 
five types . . . knows which one to select for the per- 
formance required . . . and how to compound the 
specific synthetic rubber for the specific task. This 
experience is important to you. 


Our booklet on synthetic rubber will give you much 
valuable information. Send for your copy. 


Mechanical Goods Division 


UNITED STATES RUBBER COMPANY 


ROCKEFELLER CENTER - 


NEW YORK 
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BUILT TO DO A HERCULEAN JOB 


“lhe “lope 27 
SUPER AIRCRAFT RELAY 


Expert design... Small size... Light Weight... yet 
a powerful Aircraft Relay possessing a number of 
noteworthy characteristics, which can be varied over 
a wide range to suit the requirements of different 
applications. 

The box frame construction gives the Type 27 
Relay superior strength and sturdiness... yet it 
weighs only 5 ounces. The above illustrated relay is 
capable of withstanding 15g or more without a 
tremor... has a contact pressure of 60 grams (dou- 
ble make-double break) and a contact capacity of 20 
amperes at 30 volts d.c. (100 ampere inrush). The 
pickup is 6.5 volts (.61 watt) at 20° C. The nominal 
coil voltage is 12 volts d.c. Coil wattage at 12 volts 









ESE 





-S, ° . 
so d.c. is 2.1 watts at 20° C. Temperature range is from 
e per: —40 to 90° C. Size 1% x 1% x 1%". 
id the Free samples of the above Type 27 Relay (SPDT 
' f VISITRON PHOTOTUBES 
. This double make-double break in 2 pole construction) " 
P , : , are available in quantity in numer- 
are available to relay users if request is accompanied cists: Miia Ras iticabinaeete 
. much by a priority of AA-4 or better. Write or wire today ducdiasiiitins ail ister of 
requesting specification No. 1272 3. ; quality phototubes. 








LABORATORIES [NC. Buy WAR BONDS & STAMPS | 


4319 NORTH KNOX AVENUE, CHICAGO, ILLINOIS 
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Aireraft Tool Planning 
(Continued from page 147) 


ordination and establishes all definitely 
located major attaching points (these 
may include main beam fittings, rear 
shear beam fittings, hinge lines, track 
locations, ete.). It is necessary for the 
building, duplicating, and coordinating 
of jigs ranging from those used for 
small details or subassemblies to the 
massive steel jigs of the major assem- 
blies. Working from one or several 
master sources this eliminates confusion 
and is the solid basis and foundation of 
all good tooling. The tool planner 
should hold fast to this ideal. After 
tools are built and in use they need fre- 
quent corrections and checking, thus 
the master tool not only serves to build 
but to keep the tooling accurately 
aligned. 


5. Importance of Part or Assembly 


The planner must know the impor- 
tance of the job to be planned. If it is 
a detail, he must take into considera- 
tion its use in the assembly, whether it 
is a simple support, an important con- 
toured section, or one that carries 
load. In all cases efficient tooling is of 
prime importance and the job must be 
conscientiously thought out first before 
ordering tooling. 


6. Forming Quality of Specified Material 


Every engineering print specifies the 
material from which the part is to be 
made. From this callout the planner can 
plan his tools, not only to form the part 
but also form it with regard to the spe- 
cial specification of the material. If a 
soft heat treatable material is to be 
formed, the heat treating and warping 
effects must be considered. Should 
warp be serious, reforming immediately 
after quenching may be necessary to re- 
set the metal. If material is the non- 
heat treatable type then its work hard- 
ening qualities must be considered. In 
deep draws, several annealing processes 
may be necessary. Constructive thought 
for future work should be turned toward 
the use of “SW”, ice-box materials, 
which would greatly decrease warpage 
problems. 


7. Necessary Jigging 


The proper type and construction of 
jigs ealls for considerable thought and 
vision. The jig serves a definite purpose 
in that parts are held, and/or holes 
drilled, so that details may be attached 
together, or assemblies mated to each 
other. Jigs constructed of wood are 





— 


For driving pumps and for a wide vari- 
ety of other applications on aircraft, 
Clarke Aero-Hydraulic Motors are 
found adaptable because of small 
dimensions, high power output. 


TYPE CO2 (illustrated) 


POWER—Motor develops 1.4 h.p. at 1000 p.s.i. inlet pressure. Weight 
of only 48 ounces and compact design eliminate needless bulk. 
DAMAGE-FREE—Stalling causes no damage to motor, permitting use 
of stops to eliminate flap or door overtravel. DIRECT-REVERSIBLE 
—no external bleed line required, obviating additional fittings. 
ADAPTABLE—Available with either flange or foot mounting for all 


installations. (Foot mounting illustrated) 


Design engineers, purchasing agents, and other author- 
ized persons are invited to consult with Clarke engineers 
concerning hydraulic motors and similar equipment for 


aircraft. 
Ob Rae 
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generally used for small assemblies— 
are used for major assemblies only on 
the experimental ships of a new model, 
Wood jigs are low cost tooling, requir- 
ing a short time to construct and using 
an inexpensive material. Caution must 
be observed in selecting wood jigs, de- 
termining first the type of job they are 
to perform, and secondly the number 
of parts or assemblies handled. Wood 
wears out quickly if not handled prop- 
erly, and drill bushings become loose, 
losing aceurate location. 

Jigs constructed of dural are quickly 
replacing wood jigs. Dural is worked 
nearly as easily as wood, is stronger, 
and wears better. Dural has its limita- 
tions in that bushings come loose; but 
like wood jigs, dural jigs are sufficient 
for small work. They should not be 
used where accurate interchangeable 
holes are drilled in large numbers, or 
for jigs of major assemblies. Steel jigs 
are the most satisfactory for accuracy, 
maintenance of location, strength, wear, 
and mass production. Steel’s drawback 
is in its expense; a tool design is needed 
on steel jigs, the working and cost of 
steel itself is expensive, and steel is a 
priority item today. 

Importance of the job must be con- 
sidered before ordering too many steel 
jigs. Should the detail or assembly be 
small, but its location or hole layout 
important, then steel jigs are necessary. 
Large steel structures are necessary to 
support major assemblies, thus weight 
is another of several points to consider. 

Keen judgment, knowledge of jig con- 
struction and costs, complete analysis 
of the job, and experience, are the best 
guides in deciding upon the best plan- 
ning procedures. Whether to use an as- 
sembly jig, drill jig, or assembly drill 
jig, reverts back to the type of coordina- 
tion planned, the importance of the 
detail or assembly, the assembly loca- 
tion, interchangeability, and the ulti- 
mate unit cost. 


8. Assembly Location 


In planning an assembly, considera- 
tion must be given to the importance of 
holding various positions of the struc- 
ture. The over-all length of a structure 
must be definitely held, attaching fittings 
located, skin, stringer, and longeron 
stops provided, hinge lines determined 
and maintained, chord and dihedral ref- 
erences held, contours controlled, track 
locations specified, ete. Each point must 
be ferreted out by the responsible plan- 
ner. This item should be considered first 
as part of the whole structure, then 
secondly as a separate unit. 


9. Complicated Assembled Structures 


In major assemblies there are areas, 
within the structure, that are inacces- 
sible. Subassemblies of these areas han- 
dle this problem. Building of various 
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How No matter whether newspaper headlines feature priorities, 
“PRP”, or the Controlled Materials Plan, the need for conser- 
vation never lessens. The war must be fought and won. That 


Technical Service means critical materials by the carload. 


Perhaps you know that every pound of alloy must give maxi- 


helps you conserve mum service if our far-flung fighting forces are to be supplied 


and maintained. Nickel, particularly, is needed to give wartime 


@,¢@ co : 
critical materials steels greater strength, toughness and resistance to impact. 


INco’s technical staff is organized to serve users of metals 
and alloys—to help manufacturers find and adapt alternative 
materials without sacrificing desirable and essential charac- 

teristics in the finished product. 


So if you have a problem involving the use 


of alloys—Nickel or otherwise—please write or N | C K E | 
wire for data or counsel from our technical staff. 
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* ACTION! The lightning-fast action 
of the famous PT boats has been a big factor 
in sending many dap boats to the bottom. 





Action on the home front, by every one of us — fast 
action to help the war effort — is our obligation to the 
boys who are giving their all on the fighting fronts. 


So here at Acme we let nothing interfere with our job 
of supplying patterns, dies, fixtures, aluminum cast- 
ings, and specialized tools needed by war production 
manufacturers to keep their production of war ma- 
terials at the highest peak of efficiency and speed. 
Acme service is complete, including engineering 
counsel when desired. 


If patterns, dies, castings, gages, made to the highest 
quality and precision standards, or if specialized 
engineering counsel on tools or 
equipment will help speed 













i i For 
production in your plant, 
don’t hesitate to call upon us. Vi PR Y 
WAR BONDS 
and STAMPS 






Ae TAPS A 


ACME PATTERN & TOOL COMPANY, Inc., DAYTON, OHIO. 


Heat-Treated Aluminum Aircraft Castings - Patterns - Tools - Tool Designing - Production Processing 


—— sae ee 
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subassemblies break it down, eliminating 
a hetero-geneous collection of details 
that would have to be assembled, thus 
complicating the assembly jig. Sub- 
assemblies speed major assembly time, 
make complicated structures relatively 
simple, and tend toward standardized 
procedures and more ‘bench work. 
Hence, coordination comes to play a 
more important and practical role in the 
production and assembly of airplanes. 


10. Bench Assemblies 


Small and compact bench assemblies 
should either be provided for by engi- 
neering design or else can be produced 
by production assemblies created by tool 
planning. Bench assemblies lessen ma- 
jor assembly time and reduce the com- 
plexity of such. In building these as- 
semblies, a worker has all of his tools 
and parts concentrated and within reach. 
Also, by means of adding small assem- 
blies upon small assemblies, the major 
assembly becomes a fairly simple strue- 
ture. 

The bench worker tends to become 
skilled at his task and in many cases 
works out his own methods of assem- 
bling which adds to his satisfaction. A 
man doing a specialized job tends to 
increase output and quality of work- 
manship. Thus, by means of small com- 
plete assemblies, and the shrewd plan- 
ning of such, the tool planner ean do 
much to aid production. 


11. Production Assemblies 


After the program for the current 
model is under way, or even before, it 
may be found that if the ship’s structure 
could be put together in a different 
manner, production could be increased. 
If subassemblies were made more com- 
plete, major assembly work could turn 
toward the more important work of 
maintaining coordination and _inter- 
changeability. 

Production assemblies are created by 
the tool planner and production engi- 
neer and differ from the engineering 
assemblies in that they make the same 
assembly either more complete or less 
complicated than originally designed by 
engineering. No prints are needed, al- 
though illustrations of thé production 
assemblies are desirable. 

Production assemblies accomplish the 
following: 


a. Facilitate production 
b. Create fewer and more complete sub- 
assemblies 
¢. Reduce “stock” problems 
d. Require no engineering print changes 
e. Produce more bench assembly work 
f. Reduce major and final assembly time 
g- Make major jigs less complex in struc- 
ture 
The tool planner must determine 


When a production assembly is neces- 
sary. Some models may not require 
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lof to accident-rate reduction 
~~ 


Glaring or insufficient light that makes seeing difficult is one 
of the principal reasons for lost-time accidents. Re-lighting your 
plant will help you save many of these man-hours of produc- 
tion, particularly on your night shifts. 

Most plants operating today were designed and built for 
peacetime, daylight working schedules. Lighting based om day- 
light conditions is inadequate to serve the needs of night workers. 

Re-lighting does not mean discarding your present lighting 
system. It merely means increasing the efficiency of your pres- 
ent equipment by re-locating lamps to eliminate glare and 
snadow, increasing lamp wattages where necessary, or install- 
ing additional equipment to insure uniform lighting levels. A 
Silv-A-King lighting engineer can tell you exactly what you 
need and how little re-lighting will cost. 

Silv-A-King has. specialized in industrial lighting for 22 
years. Silv-A-King quality equipment (fluorescent or incan- 
descent) plus a Silv-A-King “engineered layout” makes an un- 
beatable combination. 


BRIGHT LIGHT REFLECTOR COMPANY, INC. 
304 Morgan Avenue, Brooklyn, N.Y. 





Send for your copy of our 
16-page book: “Light Is An Essential 
., Production Tool” 





SILV-A-KING MAKES tight WORK FOR YOU 
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them because of their simplicity. It 
must be noted that once production as- 
semblies are made in one portion of the 
ship they invariably spread throughout. 
Trouble lies in the fact that production 
assemblies have no engineering prints 
of an exact nature and, therefore, when 
released on a major scale, tend to con- 
fuse the assembly lines. With an eye to 
the future it will be noted that today 
aircraft engineering and tool planning 
are working together during the period 
of the ship’s development; all of which 
means that production assemblies will 
be a thing of the past as future ships 
will come from the drawing boards as 
production products. 


12. Design Requirements 


Major jigs, fixtures, and steel dies re- 
quire tool designs. Designs are very 


necessary and eliminate unnecessary 
thought and work for the tool maker. It 
leaves the job of tool making to the 
man best equipped for that job and 
tool designing for the man of creative 
ideas who knows the entire problem. 
On the other hand, many fine jigs, fix- 
tures, and certain types of dies, can be 
made without tool designs. Designs cost 
money and require time to make, slow- 
ing up the work, since the design must 
be finished before the jig, fixture, or 
die can be made. 

The following aircraft tools do not, 
as a rule, require tool designs: 


. Templates 

. Form blocks 

. Drop hammer dies 

Wooden detail and subassembly jigs 
. Router blocks 


oF; WON 


The planner must be cautious in cal. 
ing for tool designs. Should the job mn 
quire extreme accuracy and that attach. 
ing points be maintained, a design of 
the jig or fixture is essential. Decim,| 
dimensions require the best in tooling 
and the best tooling requires designs. |f 
a jig or fixture requires few location 
points and the job is urgently needej, 
designs at the start may be by-passed, 
Good judgment, complete knowledge of 
the job, and logical reasoning with r. 
gard to the company policies and ex. 
perience, should guide the tool planne 
in deciding upon the advisability ¢ 
ordering a tool design. 





The remaining eight points of considers. 
tion in proper job analysis for tool plan 
ning will be outlined by Mr. Luders i 
the May issue of AVIATION. 





Aviation’s Place In the Controlled Materials Plan 
(Continued from page 115) 


in production methods, the actual re- 
quirements often prove less than esti- 
mated. 

In one ease, for example, new meth- 
ods of working extrusions were so ef- 
fective that the company found it actu- 
ally got 162 percent of requirements. 
In this instance, however, increased 
production schedules, coupled with de- 
layed deliveries, resulted in all the ma- 
terial being used. Although the case 
just cited is an extreme, involuntary 
inventories are the rule rather than the 
exception in the aireraft industry. 

However, for every inventory excess, 
there is undoubtedly at least one short- 
age—a plant may find itself long on 
aluminum sheet and extremely short on 
certain steels, perhaps just the reverse 
of another plant. 

But, it is pointed out, if applicants 
for materials submit accurate CMP-4A 
or B forms, the unbalance will show up 
on the applications and ean be dealt 
with promptly. 

In many cases inventory adjustments 
have already been made or are cur- 
rently being made between plants 
through Aireraft Scheduling Unit dis- 
trict offices. 

In addition, the inventory report 
which was to have been filed on Mar. 
31 (the CMP-7 and ASU Supplemen- 
tary) can be used to disclose any un- 
balanced inventory conditions. 

Nevertheless, many industry repre- 
sentatives are pressing for modifications 
which will speed re-distribution of ma- 
terials, and there is every evidence they 
will soon be in operation. Whether 
such changes take the form of a “Stock 
Exchange of Raw Materials” or some 
other centralized agency to speed re- 
distribution is, to all intents and pur- 
poses, largely academic. The point is 
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that WPB officials and industry repre- 
sentatives have worker together, and 
are working together to set up machin- 
ery whereby the industry may not only 
know at all times what material is 
available, but will have the means to 
get it into production at the earliest 
possible moment. 

Adoption of such a plan would go 
far, it is felt in the industry, to elim- 
inate one of the major criticisms of the 
plan. That is the necessity for the 
manufacturer expending vast sums of 
priceless man-hours in_ establishing 
proof of his needs when, in fact, it is 
sometimes puysically impossible to do 
so. Such a move might result in a sec- 
ond major modification regarding com- 
pilation and filing of the all-important 
Bills of Materials. 

It has been proposed that these be 
simplified by setting up “average 
planes.” This means that the industry, 
perhaps pooling some of its resources, 
would make detailed studies of the 
major types of planes, finally arriving 
at an “average” fighter, medium bomber, 
heavy bomber, ete. To find a quarter’s 
material needs for, say a medium 
bomber, the manufacturer would take 
the average figures, multiply them by 
the number of planes called for in his 
authorized Production Schedule, and 
the result would be his Controlled Ma- 
terial requirements for that period. If, 
when he started production of the 
model, he found some requirements were 
less than listed, his excess inventory 
would immediately be made available to 
the re-distribution agency which could 
turn it over to a plant whose require- 
ment estimates had beep found to be 
too low. 

This plan, of course, might work in 
cases of some standard shapes and 


sizes, but would not handle extrusions 
forgings and other shapes, nor woull 
it work for steel alloy forms or specifi 
component parts. The end conclusion 
must be, it is felt, that there is n 
thorough substitute for accurate Belk 
of materials. 

It should not be inferred that the air. 
eraft industry wants to re-write the 
Controlled Materials Plan. Such is no 
the case. Aviation manufacturers be 
lieve that CMP is fundamentally souni 
and that it ean be made to work. What 
they have appeared to want, above all 
is assurance that CMP won’t be junked 
overnight, for it is utterly impossible 
to maintain mass production on “1 
three months-to-three months basis.” An 
aireraft production line cannot lt 
turned on and off like a stream of water 

This assurance has been given it 
every WPB utterance, both on and of 
the record. Board officials point ot! 
that the plan has been designed to bé 
flexible and that it will be so admin 
istered, taking into account the differer 
industries and strategic requiremen 
involved. 

While the principle of CMP is simple 
its operation—by the very size of th 
industries involved—admittedly has had 
and will have, its rough spots. As 
service to its readers coming under i 
plan, AvIATION presents herewith 
summary of some of the most-fr 
quently asked questions, together wi 
answers as worked out by WPB offici: 
sitting in round table discussions W! 
representatives of the armed forces a0 
the aircraft industry: 

1—To what extent, and at wh 
time, will the aircraft industry be ‘ 
volved in other materials as well 
controlled materials? 

For the second and third quartet 
only aluminun, steel, and copper | 
be considered as controlled materia 
All others are to be handled as 20 
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Typical installation of 
Burndy Limiters for pro- 
tection on generator circuit. 
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This same fool-proof safety device, used for years by leading utilities to 
safeguard costly networks, now protects our fighting craft from failures 
and fires due to short circuits. 

Installed in a circuit, the Burndy Fault Limiter will carry its nominal 
current rating indefinitely. It will not clear ordinary overloads. But, should 
fault currents be encountered which are three times the rated current, or 
above, the Limiter will clear promptly. Thus the Fault Limiter offers sure 
protection to generators and other electrically operated equipment; and 
permits sectionalizing the entire electrical circuit so that any fault can be 
harmlessly isolated within a small section. 

The Burndy Fault Limiter has no moving parts . . . is extremely compact 
and lightweight . .. and the element is replaceable instantly. Cooperation 
in its correct application for any circuit is freely offered. 


HEADQUARTERS for CONNECTORS 


BURNDY ENGINEERING CO., nttiety 


EASTERN BOULEVARD, NEW yvorx«, N. 
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Internal Thread Adapter 
Phenolic Poppet Orifice 
Spring 
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Aluminum Alloy Body 


Tubing Adapter 
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WORLD’S MOST 
ODATING 
ALVE 


The new A:S-P Universal Interchangeable Check Valve is instantly adapt- 
able to any combination of connections in airplane hydraulic lines. 

A heat treated aluminum alloy body. Three types of adapters. A light, 
reversible phenolic poppet. Select these parts according to the require- 
ments of your lines—meet ANY possible combination of connections 
and directions of fluid flow—TWELVE Valves in ONE. 

Weight reduced 16%. Less back pressure. Two to four times greater 
flow compared to ball-check valves. Operate in any position. Unaffected 
by variable pressures, vibration, altitude or acceleration. Positive control 
in critical lines. Less investment in inventory. Always ready in factory or 
field. No waiting for special deliveries. 

Simple. Sensible. Interchangeable. Exhaustively tested. Performanc 
proved. Available in all standard tubing sizes for flared ends, interne. 
and external pipe threads. 


Send for new Bulletin 


AMERICAN SCREW PRODUCTS 
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controlled materials, unless or until ad- 
vice to the contrary is given. CMP is, 
however, flexible to permit inclusion of 
additional materials in the future, if 
necessary. 

2—What is meant by “program”? 

A program is a broad classification 
of end-products—such as airframes or 
engines—to be produced in a specified 
period of time. An Authorized Pro- 
gram is one specifically set up by the 
Requirements Committee of WPB or a 
Claimant Agency (such as the War or 
Navy Departments or the Aircraft 
Scheduling Unit) or Industry Division 
within the limits of its total allotment. 
For the aircraft industry there are two 
programs: (1) Aireraft and airborne 
equipment and (2) Ground and deck 
equipment, facilities, and miscellaneous 
items not otherwise covered, 

3—What is the 
which allotments will be received and 
extended by a Prime Consumer, who ts 


procedure under 


defined as any person who receives an 
allotment of controlled material from a 
Claimant Agency? 

Currently, the Requirements Com- 
mittee divides all available controlled 
materials into approximately 50 pro- 
grams. The Aircraft Scheduling Unit, 
which acts as the working agency for the 
Aircraft Resources Control Office, sub- 
divides these programs on the basis of 
the applications received from prime 
consumers, and each consumer will re- 
ceive an authorized production schedule 
for each production line or model of 
aircraft, together with allotments of 
controlled material required to fill these 
schedules. Advance allotments for the 
third and fourth quarters of this year 
are also being made up to specified 
amounts. These production schedules 
may not be the same as the current con- 
tracts, but they will be based on them as 
closely as possible. 

Under CMP, the entire responsibility 
for completing the finished product rests 
with the prime consumer. He furnishes 
the Bill of Material and the application 
to build a specific part of an over-all 
program and the Ciaimant Agency pro- 
vides him with the total allotment to 
complete the authorized schedule. The 
prime consumer may then deal with 
secondary consumers (such as subeon- 
tractors or sub-subeontractors) in the 
most efficient method to meet his re- 
quirements. He may either fabricate 
all the products of the authorized sched- 
ule himself, or he may farm out part of 
the schedule to secondary consumers. 
But whenever a portion of the primary 
consumer's schedule is extended to a 
secondary Class A consumer, it must be 
accompanied by an allotment of con- 
trolled material. 

Originally, CMP procedure specified 
that this allotment be authorized by 
fxtension of the full allotment number 
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containing the identification of the 
Claimant Agencies, the program num- 
ber, and the prime consumer's specific 
schedule. It was found, however, that 
for many manufacturers this procedure 
was too cumbersome and involved too 
much paper work. In addition, many 
products sold to a large number of 
customers were classified as “B” prod- 
ucts as a result of the complicated pro- 
cedure for handling “A” products. To 
overcome these complications, it was 
decided to grant prime consumers their 
allotments of controlled materials on a 
quarterly basis instead of monthly. The 
authorized production schedule, though, 
is issued by months. Since no consumer 
may purchase controlled materials in 
greater quantities or at a rate faster 
than meet his schedule, 
orders for controlled materials are to be 
specified for delivery as required. 
Second important step in simplifying 
procedure for handling “A” products 
lies in the extension of allotments. 
Agencies thus issue the full allotment 
number to prime consumers in order to 
allot a specific quantity of material to 
a specific production schedule. In ex- 
tending allotments for secondary Class 
A products and for controlled ma- 
terials, the prime consumer merely ex- 
tends the major program number and 
quarter digits. All delivery orders for 


necessary to 


aircraft produets may be grouped under 
the two aircraft programs rather than 
by extension of each allotment number 
individually. Since most aircraft pro- 
ducers will have ten or more allotment 
numbers, extension of the progrdin 
number alone will greatly simplify ac- 
counting records and other paper work. 
With each authorized production sched 
ule, the prime consumer receives a pret- 
erence rating to be used for procure- 
ment of Class B products and non- 
controlled material required to 
authorized production schedules. 

It is advantageous to extend the pro- 
gram number along with the preference 


meet 


rating since, under CMP, preference 
ratings with a program number are 


granted preference over all other equal 
preference ratings. However, the pref- 
erence rating received with the author- 
ized production schedule should only be 
used to production 
and should never be extended for the 


secure materials, 
maintenance, repair or operating sup 
plies. A separate rating is provided 
under CMP Regulation No. 5 to secure 
such supplies. 

Responsibility for completion of the 
production schedule for individual pro- 
curement items is vested solely in the 
prime consumer. This 
carries with it the necessity of main 
taining close 


responsibility 


relations with secondary 
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INDUSTRY 


Want to cut down 
maintenance time? 
Write for informa- 
tion on Turco Mul- 
sine Maintenance 
procedure, 
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in Los Angele 


MULSINE 


for 


Aircraft Maintenance 


This sensationally effective soil remover is 
being used extensively at air bases, where 
the Turco Mulsine Method of ship mainte- 
nance has revolutionized procedure and 
cut down servicing time tremendously. A 


potent but harmless emulsifier, it makes oils 
and solvents mix with water in the same 
way that soap does. Mixed with kerosene 
and sprayed cold, it quickly emulsifies soils 
on machinery and fuselage so that they may 
be carried away by a cold water rinse. And 
...it leaves no residue. Harmless to metals 
and paint. 


ORCcO PRODUCTS, (NC. 


LOS ANGELES -SAN FRANCISCO - CHICAGO 
HEAD OFFICE: 6135 So. Central Ave., Los Angeles 


Sales and Service Representatives and Warehouse 


Stocks in All Principal! Cities 
22-43 
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consumers to make sure their bills of 
material and applications are accurate 
and that each secondary earries out his 
part of the production. 

4.—Does the term “maintenance spare 
parts” mean “prime contract spares,” 
“short order spares,” or both? 

Maintenance spare parts are those 
purchased on separate contracts (short 
orders). That is, they are the spares 
required to maintain aireraft already 
produced. 

1.—What is the procedure for secur- 
ing material to manufacture spare 
parts? 

Application for material to manu- 
facture spare parts which are to be de- 
livered coneurrently with completed 
aireraft should be included with produe- 
tion requirements. And both should be 
requested on form CMP-4A, the Appli- 
eation For Allotment of Controlled Ma- 
terials For Class A Products. Require- 
ments for maintenance spares, which 
are generally procured on separate con- 
traets, may be applied for by filing a 
separate CMP-4A covering requirements 
for maintenance spares only. 

6.—Will the Aircraft Scheduling Unit 
make use of long range forecasts in- 
cluded in CMP, reporting for quarters 
subsequent to the quarter directly in- 
volved? Wouldn't it be adequate simply 
to report actual require ments for one 


quarter und abandon the use of so- 


called “information” reporting which, 
after all, merely reflects a trend already 
well defined? 

The purpose of ineluding require- 
ments on forms CMP-4A and B for 
more than one quarter is to enable the 
Claimant Agencies to make advance 
allotments, thus reducing paper work 
and enabling a manufacturer to place 
delivery orders which will cover a longer 
production period. It has been found 
impractical to base allotments on past 
usage, since a single quarter’s require- 
ment must be adjusted to the authorized 
production schedule as well as inven- 
tory, and therefore cannot be used as a 
base for establishing a trend. 

If a manufacturer’s inventory is 
unbalanced or insufficient to maintain 
operations at practical production levels 
due to material allocation cuts or un- 
filled orders at the mills, what provision 
will be made to secure enough of this 
material to bring inventories up to a 





fe 


sound operating level? 

manufacturers have already 
placed purchase orders with the expee- 
tation of replenishing inventories or 
building them up. In filing CMP-4A or 
CMP-4B (Application For Allotment 
Of Controlled Materials For Class B 
Products) for, say, the third quarter, 
there arises the question of whether the 
backlog of unfilled purchase orders eall- 
ing for delivery in, or prior to, that 


Some 











quarter shculd be included with produe- 
tion requirements. In filing CMP-4A 
and B applications for the third quar- 
ter, the manufacturer should inelude 
only the controlled materials required 
for his authorized production schedule, 
for provision has been made on_ both 
forms to take account of inventory ad- 
justments. 

In designing these forms it was eon- 
sidered that, beeause of inventory 
reserves, actual current material re- 
quirements would frequently be _ less 
than production requirements as listed 
on the Bill of Material. They do not, 
however, anticipate substantial replen- 
ishment of inventories beyond quantities 
required to cover authorized production 
schedules. Substantial requirements to 
rebuild inventories within a short time 
could obviously be met only by redue- 
tions in authorized production schedules, 

Upon receipt of a controlled ma- 
terials allotment, the manufacturer 
should extend the program number to 
his outstanding purchase orders, bearing 
in mind that program numbers may not 
be extended for more material than has 
been authorized in the CMP allotment. 
This, of course, will not ecorreet a de- 
ficiency in inventory. But, immediately 
after the close of say, the second quar- 
ter, when each prime and_ secondary 
consumer ean know what deliveries have 
been made by mills in the previous quar- 
tef, a re-determination of any inventory 
deficiency may be made. Prime con- 
sumers should obtain reports of inven- 
tory deficiencies from their Class A 
secondary consumers. 

Then there should be directed to the 
Aireraft Seheduling Unit a supplemen- 
tal CMP-4A application, plainly marked 
“supplementary application for ma- 
terials to restore inventories to minimum 
effective working level.” This applica- 
tion should specify minimum additional 
controlled materials needed to bring 
deficient inventory items up to practi- 
eal working levels. Each supplemental 
application should be accompanied by 
covering letter which fully substantiates 
the need tor the additional inventory 
requirements. 

It is patent that large quantities of 
materials to rebuild inventories will not 
be available between now and the end 
of the second quarter; it must be antic- 
ipated that rebuilding can be accom- 
plished only over a_ period of time. 
Meanwhile, manufacturers should inves 
tigate all outstanding orders, looking 
toward elimination of all that have be- 
come obsolete or are duplicates. 

It should be emphasized that all sup- 
plemental applications will be given 
consideration by the Aireraft Sehedul- 
ing Unit and its report, together with 
recommendations, will be made to the 
WPB for steps as may be taken to cor 
rect situations. needing adjustment. 
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ULDED WPuyw 
Parts 


ARE EASILY 
ASSEMBLED 











Tail Cone fabricated by 
Aviation Engineering, Inc., 
for Navy Cargo Glider. 


Made to the precise dimensions an¢ 
shapes demanded by aircraft specifica 
tions, Moulded PLYWOOD Parts fit ex 
actly, making their assembly easy. An 
because it is both light and-strong Mouldex 
PLYWOOD is ideal for the partial or com 


plete fabrication of many types of military 


Feel free to ask us for estimates, sugges- 
tions or concrete recommendations with- 


aircraft. 














gladly cooperate to expedite the employ- 
ment of this adaptable material by air- 
craft builders and their sub-contractors. 


Welt us today. AVIATION ENGINEERING 


3390 BLASHFIELD, S. E., ATLANTA, GA. 
T. EDWARD MOODIE, Vice-President and Chief Engineer 











PLASTIC BONDED PLYWOOD AIRCRAFT COMPONENTS 


Ailerons Rudders Bomb Bay Doors Landing Gear Doors Nacelle Fairings Super-Structures 
Flaps Elevators Tail Cone Fairings Fins ; Entrance Doors Stabilizers, Etc. 
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Precision-made aircraft parts, destined to play havoc with Hitler 













and rain hell on the streets of Tokio, are Hyland’s contribution 
to united effort ... and the very ingredients of Victory! Sub- 
contractors to the majority of aircraft companies, the Hyland 


Machine Company rigidly enforces all Army and Navy specifica- 





tions. And each Hyland product is made available as fast as 


conditions will permit to speed Axis down-fall. 






Address inquiries: Hyland Machine Co., Dayton, Ohio. Export Repre- 
sentative: Aviation Equipment & Export, Inc., 25 Beaver St., New York. 


Hyland employees are proud of this flag. It 
displays the united loyalty of every worker, 
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8.—.[ssume that a manufacturer de- 
velops a built-up section to replace a 
heavy extrusion, but that final develop- 
ment work and tests are not completed 
until after filing of Bills of Materials— 
then if it proves practical to build the 
part of sheet, may the company so 
notify the Scheduling Unit and have 
its production schedule increased, pro- 
vided it had been cut due to a shortage 
of extrusions? 

If it is known that a substitution is 
being made tor a critical item the pro- 
duction schedule would not be reduced 
in the first instance. However, if the 
production schedule had been cut only 
because of limiting factors as described 
in the question, the schedule might be 
increased as soon as a suitable substi- 
tute was available. 

9—In case a substitute—say fabric 
for metal 
work out, may the manufacturer apply 
for additional quantities of metal or 
must he reduce his production schedule? 

It will not be necessary to reduce the 
production schedule. The manutactur- 
er should submit a supplemental CMP- 
4\ tor the original material, in this 
ease metal. Small quantities of con- 
trolled materials will be withheld for 
emergency distribution to cover such 
The manufacturer should 


aileron covering — doesn’t 


situations. 


| however, do his best to anticipate diffi- 


culties in securing or working with sub- 
titute materials to provide the Claim- 
ant Agency with as much advance no- 
tice as possible. 

10.—How will a manufacturer apply 
for controlled materials and fabricated 
parts to build experimental planes and 
to conduct research on other experimen- 
tal equipment? 

For experimental aircraft or special 
projects calling for substantial quanti- 
ties of materials, the manufacturer must 
fle individual CMP-4A applications. 
Engineering estimates may be used to 
determine the material requirements. 
For usual research and experimental 
projects calling for various materials 
in limited quantities, the manufae- 
turer may file a single CMP-4B, but a 
covering letter describing the field of 
experimental work should be attached. 

1l.—If a manufacturer, in his appli- 
cations, classifies parts or assemblies as 
Class B products when they are actually 
Class A, what is the procedure to secure 
an additional allotment to correct the 
situation. 

He should then file a supplemental 
CMP-4A application to secure an addi- 
tiona! allotment to cover this require- 
ment. Care should be taken not to’ file 
a (MP-4B application, as it would au- 
tomatically be rejected by the appro- 
priate industry division. 

12—Since controlled materials pro- 
ducers are permitted to ship at any 
time during the eleven-week’ period: be- 
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tween the 15th of the month preceding 
the allotment month and the last day 
of the month following the allotment 
month, won't consumers be forced to 
maintain larger inventories to absorb 
possible deviations from shipping sched- 
ules? 

In the interests of maintaining maxi- 
mum production of controlled materials, 
producers have not been forced to re- 
striet rolling cycles within an inflexible 
30-day period, as this might seriously 
curtail output due to loss of produe- 
tion time in unnecessarily frequent set- 
up changes. Nevertheless, controlled 
material producers must refuse any or- 
der for shipment in any month if that 
order, together with authorized orders 
already on hand ealling for delivery 
during that month, plus any authorized 
orders carried over from the preceding 
month, total 110 percent of the pro- 
ducer’s production directive for that 
particular product. This over-allotment 
to producers will be adjusted up or 
down to keep mills at full capacity 
without allowing backlogs to aceumu- 
late. Controlled material producers 
must, however, make delivery of each 
authorized order as close to requested 
delivery date as possible. They are 
obligated to ship within the 
promised, unless unforeseen conditions 
make it impossible. 


month 


In some cases, producers’ schedules 
may necessitate delivery up to 15 days 
ahead of the specified month, but it is 
felt this will not create a hardship for 
the consumer, But while the majority 
of controlled material can be 
delivered in the month specified, a pro- 
ducer may be unable to complete deliy- 


orders 


ery on some orders until the following 
month. In such eases, he must notify 
the customer as evident 
that delivery cannot be completed in 
the month specified. Then, if sueh de 
lay will interfere with the customer's 
authorized — production 
should apply to the Aireraft Schedul- 
ing Unit for relief. 

If, after accepting an authorized e¢on- 
trolled material 
unable to make delivery by the end of 
the month following the month speci- 
fied, he must immediately notify the 
Controlled Materials Division so that it 
may take 
quirements. 
steel 


soon as it is 


schedule, he 


order, a producer is 


action to meet delivery re- 


Suppose, for example, a 
producer accepts such an order 
with delivery specified for June but 
finds shipment cannot be made until 
after July 31l—then he must promptly 
Division, will take 
steps to insure that the manufacturer 


advise the whieh 
gets the necessary steel. 
The maximum 60-day inventory, es 


tablished under CMP Reeulation No. 











“AMONG THE AIRCRAFT 
“USERS OF KRANE KARS: 
Boging, Lockheed, 
Consolidated, 
North American, 
Curtiss-Wright, 
Republic, etc. 

















OUR 25th YEAR-1918-1943 


Awarded for Excellence in 
the production of war 
equipment for the Army, 
Navy, and Air Forces. 


Krane Kars, Krane Krawl- 
ers; Silent Hoist’ Winches, 


Hoists, Capstans, and 
Windlasses. 





N \ | 
SILENT HOIST WINCH & CRANE CO., 846 63RD ST., BROOKLYN, N.Y. 
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CLARK GRINDERS 


are keeping 


OUR FLEET 7 yy¢/ 





Today our fleet is adding new glorious pages to Naval history. 
There is no question that the men and officers and equipment 
of the U. S. Navy are the finest. 


Jas. Clark Jr. Electric Co. is proud of the small but extremely 
important part being played by Clark grinders in helping keep 
Uncle Sam's fleet ship shape. Clark grinders are built to stand 
up under strain. They give long continuous service on board, 
in shipyards and require only minimum repairs and up-keep. 


Clark grinders, drills and sanders have over 50 years of experi- 
ence behind them. Clark controlled method of construction 
assures the finest electric tools to be had today. Their long 
service and low up-keep are unsurpassed. 








JAS. CLARK, JR. ELECTRIC CO. 


606 BERGMAN ST., LOUISVILLE, KY. 








2, is considered adequate to provide for 
most deviations in deliveries which wil] 
be encountered. 

13.—When allotment numbers ure 
issued, consumers naturally will rush to 
place orders with producers. What ma- 
chinery will control the distribution of 
these orders, and how will it be done? 

CMP Regulation No. 1 has been 
amended to assure distribution of the 
quarter allotments to the months with- 
in that quarter so that the first two 
months won’t be over scheduled. Thus 
for steel and copper, not more than 
one-third of the quarterly requirements 
may be placed in the first month, nor 
more than two-thirds in the first two 
months. For aluminum, the ratio is 
30 percent for the first month and 63 
percent for the first two months. Al] 
other materials should be ordered con- 
sistent with authorized monthly sched 
ules and in support of the allotments 
just mentioned for controlled materials. 

14.—How do modification centers ob- 
tain their requirements of controlled 
materials? 

A center operated by an aircraft 
manufacturer will get its materials 
through a separate CMP-4A application 
filed by the manufacturer. A center 
operated by an airline, or management 
other than a manufacturer, is also 
classed as a prime consumer and there- 
fore will make application direct to the 
Aireraft Scheduling Unit, using form 
CMP-4A. 

15.—May large subcontractors be con- 
sidered prime consumers rather than 
secondary consumers as at present? 

A subcontractor is a secondary con- 
sumer regardless of size. The Con- 
trolled Materials Plan uses vertical al- 
location—to the prime consumer and 
through him to others—wherever pos- 
sible. This is done so that final respons- 
ibility for all phases of production 
rests with the producer of the end 
product, that product, in this ease, be- 
ing complete aircraft. 

16.—Do subcontractors, or secondary 
consumers, report their inventory posi- 
tion to prime consumers when submit- 
ting bills of material? Also, how much 
responsibility must the prime consumer 
assume for verifying the secondary con- 
sumer’s inventory and the use of ma- 
terials procured by the secondary under 
the prime consumer’s allotment number? 

Inventory positions are not reported 
on bills of material. However, second- 


ary consumers will take their inventory | 


positions into account when applying 
to the prime consumer for materials to 
meet an authorized produetion sched- 
ule. As to responsibility: The prime 
eonsumer is charged with seeing that 
his secondaries produce their authorized 
schedules with the materials allotted 
them. 

17.—What are CMP provisions fot 
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Every DAY the saving of manpower in aircraft 


assembly becomes more important. So %t if only ° 


natural that aircraft manufacturers are fast turn- 
ing to Morrison Stitchers which consistently save 
hundreds of man-hours per week per machine in 
assembling Aluminum, Stainless Steel, Plastics, 
Rubber, Cork, Asbestos, Wood, Canvas, ete. 
How does this revolutionary new method of 
assembling stand the gaff? Impartial laboratory 


research tests give the answer by proving higher | 


strengths and longer life for Morrison-stitched 
assemblies in a great variety of applications and 
with an amazing number of different materials. 

Investigate the possibilities for your fabrication. 
For complete information on this fast, versatile, 
proven method, write us on your letterhead for 
Bulletin No. 9 on the Morrison Aircraft Stitcher. 


of str of .040 24ST 


life size, by the Morrison 
Stitcher. Saw-cut through row of stitches 
shows remarkable and stitch uniformity. 





stitched to 
-032ST Aluminum 


SAVES MANPOWER! 


-.040ST Aluminum -032ST Aluminum stitched Fabric stitched 

















fo linen fabric to 
40ST Aluminum 


PRODUCTS OF THE SEYBOLD DIVISION 


HARRIS-SEYBOLD-POTTER COMPANY ST ine “4 b RS 
DAYTON, OHIO 
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ELECTRONICS bids fair to revolution- 
ize our every day living after the war. 
When Minneapolis-Honeywell placed 
its fifty year experience and manufac- 
turing resources at the call of our gov- 
ernment, the results of several years 
of research in electronics were immedi- 
ately applied to controls and devices 


for war ... Extending this peacetime 


. Co 

nd 

a speci! 
Wyeacl?: WITH ELECTRONICS 





experience to the techniques of war 
will bear fruit, when Peace comes, in 
startling new developments in the elec- 
tronic control of automatic heating and 
manufacturing processes. Minneapolis- 
Honeywell Regulator Co., 2792 Fourth 
Ave. S., Minneapolis, Minn. In Canada: 
Toronto, Ontario. In Europe: London, 
England, and Stockholm, Sweden. 
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securing materials and equipment where- 
by « manufacturer may fulfill a con- 
tract to tram Air Forces enlisted per- 
sonnel in aircraft and engine mechan- 
ies? 

Prime contractors holding such eon- 
tracts must file material requirements 
on forms CMP-4A and equipment re- 
quirements on CMP-4C for “A” items, 
and PD-1A for “B” items, except for 
equipment items of less than $500 unit 
value, which may be secured as operat- 
ing supplies under CMP Regulation 
No. 5. Such applications directed to 
the Aircraft Scheduling Unit should be 
accompanied by a covering letter fully 


describing the training program. Re- 
quirements for training Army and Navy 
personnel should never be combined 
With materials and products needed for 
production, which are applied for on a 
bill of Materials or the CMP-4 form. 
18.—Should for con- 
trolled materials and fabricated prod- 
arising from employee training 
programs be included in Bills of Ma- 
terials, CMP-4A, or “B” applications? 
No. Training programs are usually 
condueted with secondary material. But 


requirements 


ucts 


if training cannot be given with such 
material, requirements should be filed 


on separate CMP-4A applications. 




























for the power evlinders. Oil used in 
compressors of single-acting trunk pis- 
ton type must be adapted to both com- 
pressor cylinders and running gear and 
must be of the tvpe known com- 
pressor evlinder oil with proper speci- 
fications for the machine. Double acting 
piston type compressors, where frame 
nning parts are separated from com- 
pressor cvlinders, require evlinder oil 
or compressor and crankease or bearing 
pil for running gear (Fig. 3). 

When filling mechanical lubricators 
prior to starting, break the oil line joints 
hearest the evlinders and erank lubricant 
by hand until oil appears at the joints. 
his will insure an immediate oil supply 
hen lines and 
hine is started. 

Compressors vary too widely in type 
nd use to be covered by any one oil 
pecification. However, one of the Com- 
pressed Air Institute specifications whieh 
most applicable to a majority of types 
sas follows: 


as 


are re-connected ma- 


ash point......350 deg. F., minimum 
Viscosity S.S.U. at 100 deg. F..... 
....245 minimum 


a a a ee oe ee 












Viscosity S.S.U. at 210 deg. F..... 
rat sah tnt e eee e ees 45) minimum 
: WaT Point. .+.<<ies+.a0 Gem. F. max. 
in Meutralization No. ......... .0.10 max. 
ec- Ronradson carbon residue......... 
eee ercebeccccpeceseoU percent max. 
nd 
lis Steam cylinder requirements will vary 
h ceording to steam temperatures. For 
rt Moderate temperatures, the Compressed 
da: Air Institute gives the following specifi- 
ations : 
on, 
en. lash point.......500 deg. F. minimum 


fiscosity S.S.U. at 210 deg. F..... 
. ..Seldom less than 100 


eens 


NG sccce ness sce Gy FL MANE. 
nradson.ecarbon residue left on 


BPOTOSIOM 6c ccccneess 


.,-45 max. 


Mpounding .....0 to 12 percent max. 
The 


iccompanying table gives mini- 
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Proper Care of Compressed Air Plants 
(Continued from page 180) 


mum feed rates under good conditions, 
to be varied according to conditions and 
results of cylinder examination. 

In the case of gas compressors where 
the gas has an affinity for oil, the latter 
must be selected and fed accordingly. If 
cooling water is at a much lower tem- 
perature than the intake air 
condensation may take place on cylinder 
walls, causing poor lubrication. In this 
case the cooling water should be heated 
close to temperature of the intake air 
or gas (Fig. 4). 


or gas, 








Ratio of initial and final pressures «le 
veloped in the evlinders, as well as size 
and speed, has an important bearing on 
oil In all judgment 
should be made on examination of evlin 
der walls, which may be done by remo\ 
ing a valve and using a flashlight. New 
machines require more liberal feed. 
When eylinders are well glazed the feed 
may be eut back, always 
enough, but not an excess to get in the 
discharge. 


selected. 


Cases, 


providing 


Rotary and centrifugal compressors 
and exhausters have entirely different 
requirements, which are specified by the 
manufacturer. 
ing lubrieation only. high 
speed units usually have pressure lubri- 
sated sleeve bearings. Follow the manu- 
facturer’s recommendations. 


These types need bear- 
Large and 


In general care of compressors, it is 
advisable to keep an engine room log 
recording operating data taken at speci 
fied intervals during the day. Daily, 
weekly, and monthly inspection routines 
should 
system, lubrication, valves, and packing. 


be established to cover cooling 
Instead of continual running of the com 
pressor until major overhaul is needed, 
make periodic 
trouble before it develops. Valves should 


inspection to — eateh 


and examined SIX 


months, or every two if the machine is 


be removed every 


used around the clock. In proper oper 
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So Small That It Might Have 


ET millions of these tiny 1-72 screws (.062 diameter) are 
going into vitally important precision equipment. 


too, are precision made, so nearly perfect that they may be 
magnified many times without disclosing a single flaw in 


range of Stronghold Aviation screws. 


MANUFACTURERS SCREW PRODUCTS 


204 West Hubbard St. 


PERFECTION 
IN MINIATURE 






Designed for Your Watch 


Strong- 
very few manufacturers who make them. 


of which they are a part, these fasteners, 


points. They are typical of the whole 


96-Page Catalog on Request 


Chicago, Illinois 




















Booth “prescription” felt... precision- 
cut into mechanical parts...is being 
used successfully in “unbelievable” 
applications. 


Modern technology produces felts 
that must be reckoned with, when en- 
gineers choose their industrial ma- 
terials. An impressive range in felt 
hardnesses, textures, and properties 
such as resiliency, oil-absorption, 
abrasion-resistance ... 


Get a copy of Booth’s abridged text- 
book, “The Technique of Felt Mak- 
ing.”’ It will give you a new concep- 
tion of the industrial importance of 
felt. May offer a quick solution to your 
own materials problem. 


THE BOOTH FELT COMPANY 
482 19th Street, Brooklyn, N.Y. 
745 Sherman Street, Chicago, Illinois 


COMBINATION APPLICATION CHART 
AND SAMPLE FILE 


... yours for the asking. Standard 
file size. Contains actual swatches 
of S.A.E. felt types, with com- 
plete specification tables. No ob- 
ligation... mo sales follow-up. 
1908 
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ation, the valves should have an oily 
surface and be relatively tree from ear- 
bon. Each valve assembly should be 
kept separate and parts not inter- 
ehanged. In replacing gaskets, be sure 
that the water ports correspond with 
those in the head. Conscientious care 
of this kind will repay in longer life of 
equipment, fewer interruptions of serv- 
ice, and lower cost of compressed air. 

Proper design and installation of air 
lines have as much to do with efficiency 
of the system as good maintenance of 
the machinery. Beginning at the intake, 
it is important to draw in air as cool 
and clean as possible. The weight of air 
handled by a compressor varies inversely 
as the absolute temperature of the in- 
take. If this temperature can be reduced 
from 80 deg. F. to 60 deg. F., the com- 
pressor will have about 3} percent more 
capacity. Dust and grit continually 
sucked into the machine means high 
maintenace cost and interruption of serv- 
ice. Therefore choose your intake loca- 
tion carefully, away from smoke stacks, 
railroad lines, or any constant source of 
dust. 

Good filters should be installed on the 
intake, with regular cleaning stipulated 
by the log. The intake should be outside 
the building where the air is as cool as 
possible, on the north side rather than 
the hot side. Sometimes an intake near 
the roof is indicated in a particular 
location. If placed lower down, the 
pipe should be turned upward with the 
intake at least 10 ft. above ground in 
order to avoid surface dust. Weather 
protection must be included to prevent 
rain or snow from entering the pipes 
(Fig. 5). Intake piping should be as 
short and direct as possible, using long 
radius elbows on all turns. If not over 
12 ft. long, take pipe diameter should 
vqual that of opening into compressor 
cylinder. If longer, it should be the next 
size larger. 

Need for thorough cleaning of these 
suction lines cannot be stressed too much. 
Make certain it has been properly done 
—rags and debris are found too often 
to forget this. 

Where a large cement tunnel is used 
for a suction line, it must be glazed 
and surface treated to prevent cement 
dust from being drawn in with the air. 
Above ground, pipe should be standard 
steel or spiral riveted. Below ground, it 
may be vitrified elay with cemented 
water-tight joints. 

Discharge lines need to be of good 
size, for lines which are too small cause 
an excessive pressure drop. Large pipe- 
lines are especially desirable with long 
lines. Sharp bends increase friction and 
should be as few as possible. 

Water in the discharge lines reduces 
efficiency and may cause serious damage 
to pneumatic tools. Aftercoolers are in- 
stalled to remedy this. Their effective- 


aa Senn MNTETS 2 Bi 


‘ceive the air at its hottest, giving a 


ness depends on the temperature of the 
cooling water, which should be as low 
as possible to prevent any further coo!l- 
ing in the lines from bringing added con- 
densation. If the aftercooler tempera- 
ture is low enough, this will not occur 
(Fig. 6). The aftercooler should be 
close to the compressor in order to re- 


maximum temperature drop in the cooler 
for maximum condensation. 

The receiver handles momentary peak 
pressures and also eliminates pulsations 
in the air lines, giving a steady mean 
velocity through them. As a result, the 
lines beyond the receiver may be smaller 
than the line between receiver and com- 
pressor, which should never be choked 
down. Receivers should also be installed 
in the various departments where the air 
is used, if these are at some distance 
from the compressor, to assure a con- 
stant supply of dry air. 

All receivers have drain cocks at the 
bottom which must be drained daily. If 
no aftercooler is in the system, they 
should be drained several times a day, 
particularly in damp weather (see Fig. 
7). Receiver safety valves should be 
tested occasionally by lifting the levers, 
or by raising the pressure above valve 
setting. 

A shut-off valve must never be put in 
the line between compressor and receiver 


without a safety valve on the compressorf 
Likewise, there must be af 
safety valve between the compressor andp 
the first shut-off valve in the pipeline, iff 
the compressor is connected into an air} 
compressors (see}: 


side of it. 


main with other 
Fig. 8). 

Air hose connections should be made 
from the top of distribution lines te 
avoid picking up any possible moisture 
lying in them. Lines should be blown 
out before connecting to pneumatic tools. 
High pressure couplings are required on 
most lines. For proper maintenance the 
hose should be occasionally turned eni 
for end, and it should be kept on rack: 
when not in use. 

Leaks in the piping system are per 
haps one of the most common and als} 
most easily corrected losses in a coll: 











pressor plant. They are usually nf 
hard to find, due to the noise of eve! 
a small escape of air. The finanel 
loss from leakage can assume consider 
able proportions. Leakage of air # 
100 lb. pressure through a single 3 
opening would add up to about 6,000,0") 
cu.ft. per month. At 6e. per 1, 
cu.ft. this would cost $360 per mont} 
Air lines should be tested when the plait 
is not in operation by packing the liny 
and shutting down the eompressor to “7 
how fast the pressure drops. ‘The nol 
is as good a guide as any for seri! 
leaks, although a lighted eandle is so 
times helpful. Small joint leaks arov 
joints ean be bubble checked by liq 
soap. 
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recelver 
ipressorf ' OW a new battle flag flies over the two Ellis Mills here in 
st be a Monson, and every Ellis worker proudly wears a new badge 
ssor and™ of honor. For Ellis has been awarded the Army-Navy “E” burgee 
aon for outstanding production, and Ellis employees the “E”’ pins for 
ot (sel ee ee unusual devotion to duty in time of war. 

Of course, Ellis workers have always been proud that since 1863 





be made their product has been recognized as the finest cloth used for uni- 
lines to forms and officers’ overcoats — that today 100% wool overcoats 
moisture from their looms are a preferred choice among officers of Army, 
Se Navy, Marine Corps, Coast Guard, and Maritime Commission. 





And in peacetime, Ellis workers were proud that their crafts- 


juired on , P ; , : 
manship won first choice for upholstering fabrics for America’s 


ranee the 





sned-ael finest automobiles and airliners. They hope it will not be long before 

on racks their looms will again be busy weaving fabrics for the fine cars of 
the future, and for the transoceanic clippers that will revolutionize 

ae a : world transport of tomorrow. 

and als 


But meanwhile, we all get a special thrill from having been chosen 





a col: ° ° ° 
ao = ‘ ie. @ by the Marines to supply standard olive green uniform cloth for our 
of evel ol >: — of gallant “devil dogs” of every rank. Our best is none too good for the 
finaneiilf ii we. Se U. S. Marines — now and every day henceforth — until the final 

conside}) Mig ORS =: a moment of the enemy’s unconditional surrender. Until then our 
Sa ee ae battle flag will fly. 
ee le . ae 4 All of us at Ellis pledge the Army and the Navy that six mouths 
ri y" ‘ hence we will merit an added star for continued high performance. 
er mont 
, the plat : 
y the line 
<1 A-D-Exuis Mus I 

The m0 LLIS ILLS ENCORPORATED 
or serio , 
le is 800 Established 1863 MONSON, MASSACHUSETTS Incorporated 1923 
uks arou 
| by liqu AUTOMOBILE AND AVIATION UPHOLSTERY FABRICS ° UNIFORM CLOTHS e SPECIALTIES 


Detroit Office: 82 Lothrop Avenue — LESTER J. COLBY, Manager 
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WALKER-TURNER 
FLEXIBLE SHAFTING 


I" IS a far ery from the complicated bi-plane of 1917 — with its 

tangle of struts and wires —to the simple, clean-looking dive- 
bomber of today. To the engineer, improvement and simplification 
are inseparable in most of the machines of war and peace. 


WALKER-TURNER FLEXIBLE SHAFTING has made notable con- 
tributions to simplification of design — where the problems in- 
volved are those of remote control or transmission of light power 
loads. As one of the largest manufacturers of flexible shaft 
machines for industry, Walker-Turner has gained wide experi- 
ence in the design and application of shafting. 





This experience we are glad to place at the service of other 
manufacturers. Perhaps we have the answer to your problem in 
our files. 


WALKER-TURNER COMPANY, INC. 


Ot a OD oS oF oS a 2 OF EE APOE AF 0B 1B aE EME BREA 7 * " . . 





COMPANY, Inc. 
PLAINFIELD, N.J. 
V.S.A. 


“Fi 


1243 BERCKMAN STREET @ PLAINFIELD, NEW JERSEY 
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FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISSION 
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It is reassuring for us at home to realize 
that our boys in the Army, Navy, Marine 
Corps, and Coast Guard are safeguarded 
by superb defensive weapons, into which 
‘the greatest degree of protection has been 
built by America’s engineering genius and 
production skill. 

When our bombers take to the air— 
whether to rain destruction on vital enemy 
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| These turrets might be called “built-in fighter 
escorts’ because they protect the plane and 

the members of its crew while they are en- 
gaged in offensive missions. The gunners in- 
side the turrets (o single bomber has o number 
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SAFETY 
... for Our Boys 








bases, or to support ground-force attacks 
—the odds are heavily in their favor. These 
bombers are made safer for their crews and 
give greater protection to all of our forces 
involved in the engagement, because they 
are protected by power-operated revolving 
gun turrets, one of the war products made 
by Emerson-Electric. 

More than 53 years’ experience in pre- 
cision workmanship, building millions of 
high-quality electric fans, motors for ap- 
pliances and equipment, and welders for 
industry, was quickly converted by 
Emerson-Electric to the manufacture of 
gun turrets and other war equipment. The 





How Emerson-Electric Power-Operated Revolving Gun Turrets Work 


of power-operated turrets) are well protected 
while they “dish it out” to enemy aircraft. In 
a split-second they can swing into position and 
cover the point of attack with a continuous burst 
of fire power from heavy-caliber guns. 


EMERSON FEZ ELE 
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same all-out dependability which has made 
these fans, motors and welders so out- 
standing now contributes to the safety of 
our armed forces. 

Now, everything Emerson-Electric makes 
is for the military and naval needs of the 
United Nations. 

Tue Emerson Evectric Manuracturine Co., 


Saint Louts... Branches: New York ¢« Detroit 
Chicago « Los Angeles ¢ Davenport 


For building these Power-Oper- 
oted Revolving Gun Turrets and 
other wor products, Emerson- 
Electric workers were presented 
with the Army-Navy “E’’ Award 
— in recognition of their “pa- 
triotism and great work...” 








Aircraft Motors 
LIGHT... COMPACT. .. POWERFUL 


Another Emerson-Electric contribution to 
the winning of the war. Specially de- 
signed aircraft motors for gun turrets, 
hydraulic units, fuel pumps, tab controls, 
winterizing, communicating systems, also 
with built-in gear and limit stop. 
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IT’S WIRY JOE 
FOR AVIATION 
WIRE and CABLE 


There was a time that Wiry Joe was 
merely the largest independent man- 
ufacturer of replacement wiring for 
the automotive industry. 





Now, Wiry Joe is also known as 
an important source of supply for 
every type of electrical wire and ca- 
ble for aircraft. The complete line 
includes starter .uble, high-tension 
cable, primary cable, both original 
and replacement. Wiry Joe also 
makes power and welding cable. 


And just as Wiry Joe automotive 
cable won a name for quality, so, too, 
has Wiry Joe aviation cable. Every 
item in the line is built to meet 
rigid Army and Navy specifications, 
and is produced under the Dostam 
method of manufacture for uniform- 
ity, dependability, high efficiency 
and long life. 


Inquiries regarding wire and cable 
for any type of service will be an- 
swered promptly. 


Lighting Cable 


Two-Conductor Cable 


Ignition Cable — 


Starter Cable 


3 te in both shielded and 


availed! 3 a 
unshielded constructions 2 
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S.A.E. Holds 38th Meeting in Detroit 


(Continued from page 177) 


prediction were also reminded of fu- 
ture political problems by Arthur W. 
Herrington, retiring president of SAK, 
chairman of the Marmon-Herrington 
Co., and a director of Consolidated Air- 
eraft Corp. In his remarks introducing 
the principal guest speaker, Maj. Gen. 
Levin H. Campbell, chief of Army ord- 
nance, Mr. Herrington castigated iso- 
lationism as “a positive step toward 
national suicide” and called for “a 
dominant aircraft industry . . . which 
will guarantee for us the might neces- 
sary to make our voice heard in the 
world to come.” 


Engines and Materials 

During the five-day meeting, 48 pa- 
pers were read. Nine of them directly 
concerned aviation, and four of these 
dealt with engines and the materials 
used to make them. 

In introducing his paper on Carbure- 
tion for Aireraft Engines, Frank J. 
Wiegand (Wright Aeronautical Corp.) 
pointed out that many suspected car- 


buretor faults actually arise from 
troubles in fuel and ignition systems, 


cowlings, superchargers, and propeller 
governors. Fuel mixtures, he said, can- 
not be maintained closer than +2 per- 
cent. They vary with flight require- 
ments (lean for peaceful cruising, rich 
for belligerent power-operation). Air 
intake, he continued, should be meas- 
ured in pounds, not eubie feet, and for 
most power this inhalation should be 
5.9 lb. an hour for the indicated horse- 
power output of each eylinder. 

But in practical tests the engineer 
is beset by a number of human and 
mechanieal errors which affect his data. 
The carburetor itself is a compromise, 
compressed into a small space and re- 
quired to function perfectly under vari- 
ous flight conditions and temperatures 
ranging from —67 to 180 deg. F. On 
test flights, metering variations increase 
with altitude and consequent necessary 
mixture changes. The obtaining of suc- 
cessful metering information, he. went 
on, thus depends much upon the skill 
of the engineer. Present carburetors 
will not meter closer than +5 percent 
over the entire engine range. 

Careful checking has enabled United 
Air Lines to come within 1 percent of 
this +5 range, Ray Berry, one of its 
representattives, reported at the con- 
clusion of Mr. Wiegand’s discussion. 
He pointed out that a saving of 23 
percent in fuel consumption increases 
payload 8 percent. 

A review of power plant testing prac- 
tices in modern laboratories was pre- 
sented by Charles Lipson (Chrysler 
Corp.) in a paper on Methods of Stress 


Determination in Engine Parts, which 
deseribed the use of direct means of 
measurement in place of formulas. Chief 
among the devices used for this pur. 
pose were electric strain gages, photo- 
elastic equipment, extensometers, and 
lacquer coatings. In the latter case, 
lacquered plastic models of parts were 
put under stresses which were analyzed 
under polarized light from the fractures 
in the surface coating. For the elee- 
trie strain test, a fine wire was attached 
to the part. Strain upon it had a 
measurable effect on the amount of cur- 
rent passing through the wire. 

Answering a question on the reli- 
ability of the data, resulting from these 
various tests, Mr. Lipson said the wire 
gages were accurate within 2 percent, 
the photoelastic tests within 10 to 15 
percent. “Compared to automobile 
work,” he added, “the factor of safety 
has to be greater, but in the design of 
engine parts we would like to hold it 
to 1.” 


Substitutes 


New types of steel alloys for engine 
parts to conserve the supply of nickel, 
chromium, molybdenum, vanadium, and 
tungsten were described in a paper by 
M. H. Young and H. Hanink (Wright 
Aeronautical Corp.) . They also re- 
ported on the use of plastics and syn- 
thetic rubbers. These substitutes, de- 
veloped from need rather than because 
of their innate suitability, have peculiar 
stress and temperature limitations, and 
the writers urged caution in the choice 
of synthetic rubbers. They must be 
heat- and oil-resistant and at the same 
time unaffected by high altitude tempe- 
rature drops. 

Out of the loss of tin, however, has 
come one more-than-satisfactory  sub- 
stitute—silver. As a bearing material, 
it has higher fatigue strength, greater 
load capacity, and is no more expensive. 
Further details on the search for tin 
substitutes were given by L, M. Tich- 
vinsky, senior mechanical engineer of 
the naval engineering experimental sta- 
tion. He reported that tin and silver 
or arsenic alloyed lead base babbitt had 
been found to possess great resistance 
against the corrosion likely to occur 
at high oil temperatures. 

Comparative advantages of electri 
and hydraulic systems were analyzed 
in an unprinted paper on Accessory 
Power for Aircraft by Lt. Col. T. B. 
Holliday of the Army Air Corps. Ask 
ing for greater use of electrical sys 
tems, Col. Holliday pointed out that o 
the basis of a complete installation the 
weigh only half as much as hydraulie 
equipment and are 60 percent efficient 
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as compared to 25, Eleetrie power 
transitssion, he said, is also less easily 
interrupted and with only limited con- 
sequences. Electricity will become even 
more efficient and require still lighter 
conductors as voltages are increased in 
large planes, probably up to 220 v. 
a.c., which should be supplied by gene- 
rators on each engine. Eleetrie brakes 
are also being developed, but there is 
no detinite information on them yet. 
Notes on Production Application of 
Flash Welding by Robert N. Milmoe 
(Lockheed Aireraft Corp.) were pre- 
sented by Edwin M. Davis of the same 
company. Lockheed has been using 
flash welding almost exclusive to con- 
nect thin walled SAE 4130 tubing to 
forgings and eastings. Increases in the 
pressures of standard flash welding ma- 
chines and ehanges in current timing 


were necessary to handle this kind of 
work, but the important 
dure was the proper placing of pieces 
in the machine. Electric eddy currents 
were found to be fairly satisfactory for 
testing unions. 

Solutions of problems in maintaining 
passenger comfort during two years’ 
commercial high-altitude flying were 
analyzed by R. L. Ellinger (Transeon- 
tinental and Western Air). He men- 
tioned the difficulties of heating and 
sealing openings in pressurized cabins. 
How formulas for predetermining the 
stability of planes were developed in 
wind tunnel tests was described by C. 
K. Pappas (Republic Aviation Corp.), 
and a summary of methods of preflight 
structural analyses by the Civil Aero- 
nauties Administration and manutae- 
turers was presented by B. L. Springer. 


most proce- 





America At War—Communique No. 16 


(Continued from page 107) 


and notice how much more power we 
have in Jand, populations, and resources, 
than the enemy has—now that we have 
had time to eateh up with the Axis’ 
head start—you will see that it should 
be a matter of pride with us to throw 
the KO puneh in the least number of 
rounds, 

To continue: Gen. Chennault goes so 
far as to say that the Japs will fold 
a short time after the Germans do. 
Ilowever, most observers sincerely be- 
lieve that. For, come that happy day 
of the Nazi fall, all the remaining great 
powers of the world will be wrapped 
around Nippon tighter than the hoops 
on a beer barrel. : 

And now, getting back to the day 
bombing of Germany by the AAF— 
that has been rather seriously misun- 
It is largely the Army’s fault, 
in the opinion of many Air Force peo- 
ple, tor not giving the public the infor- 
mation it needs in order to see how it 
works. Here are the basie facts: 

The Boeing B-17'’s and the Consoli- 
dated }-24’s, which are doing the job, 
were initially designed as long-range 
bombers to defend this country—that is, 
to attack any hostile forces far away 
Irom our shores. Thus, these planes 
were huilt to carry comparatively small 
bomb loads. It is true that for a long 
time now we have known we would en- 
gage in the short-range air war between 
Germany and England. But that could 
hot justify us in abandoning our long- 
range type of plane, because we could 
hot be sure we would not yet have to 
use them as originally planned. There 
Was a dark period in which it looked as 
if the Axis might win in Europe and 
head seaward against the United States. 

But the design of the B-17 and the 


derstood, 
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B-24, for small bomb loads, did not 
mean they could not lift the same loads 
as any other airplanes of equivalent 
wing area and power—operating against 
equi-distant targets. It did mean that, 
to go on the short trips against Ger- 
many, they had to be altered to carry 
the loads. They were so modified, and 
among the changes are under-wing bomb 
racks earrying 4,000-lb. bombs (under 
each wing) released by approximately 
the same release mechanism which is 
used inside, 

These planes are carrying about the 
same loads on their high-level precision 
daylight attacks as the four-engined 
British bombers are carrying at night. 
And together they are jarring the life 
out of the enemy. 

Gen. Eaker was so concerned, when 
misinformed writers led Americans to 
believe that our day bombing was “still 
experimental,” that he took the trouble 
to explain the operation. He said that 
the RAF should continue its night work, 
and AAF its day attack because it is 
a fact that the maximum destructive 
effort against the enemy can be realized 
under these conditions only. His see- 
ond point was that such attacks keep 
the enemy alerted 24 hr. a day, giving 
him no rest, and keeping several hun- 
dred thousand German workmen away 
from their factories and industries. And 
third, day operations over Germany 
force the Nazis to maintain a large 
force of day fighters which otherwise 
would be free to stay on the Russian 
or African fronts. 

It has been clear for months that the 
German air force is not numerically 
‘capable of fighting on three fronts— 
Russia, Africa, and England—at the 
same time. It appears, at this writing, 








Use Laminum shims 
to reduce parts machining for easier 
work tolerances in factory adjust- 
ment! More machine hours released 
for production. 


Laminum shims (.003 or .002 inch 
precision laminations bonded into 
a solid unit) are cut to your speci- 
fications. 


* Stock shim materials otnpete Pom mill supply 


distributors. (Write us for sample and illustrated 


shim application chart.) 


Laminated Shim Company 
Incorporated 
80 Union Street Glenbrook, Conn. 
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to have given up serious efforts over 
England, and to have failed to hinder 
the Russians effectively, either by op- 
posing their military operations or by 
hitting their industries. Now comes 
Gen. Chennault and says (to quote a 
China office of the Associated Press) : 
“From evidence of various sources the 
enemy (Japan) has run into two bot- 
tlenecks—aireraft production and the 
training of airmen.” 

As has been pointed out before, the 
Japanese imported most of their ma- 
chine tools. Now, to improve their air- 
plane models in order to keep abreast 
of Anglo-American design, they are 
obliged to develop new tooling. Their 
technological temperament is not suited 
to such a task, and it has been pre- 
dicted they would fall down on it. 

Gen. Chennault adds that the Japs 
are no longer getting results in the air 
as they did at first; they are shunning 
attack in large numbers; they had 
offered, at the time of his statement, 
little effective opposition to Allied air 
attacks on Burma; on some of their 
attacks they have lost most of their 
planes; and their bomber crews are not 
as skilled as they used to be. Acecord- 
ingly, the general said he thought it 
would not take long to smash Japan 
after Hitler folds up. 

While both Germany and Japan grow 
weaker in the air, the United States 
grows stronger. But there is a limit. 
Just as the enemy reached his limit, 
and started to slip, and just as Eng- 
land has reached a maximum aircraft 
output beyond which it cannot go, the 
United States, sooner or later will hit 
its ceiling also. The pretty part of it 
is that our ceiling is a mighty high one. 
It looks as if the command in Washing- 
ton figures around 12,000 or 15,000 a 
month as our limit—so long as we keep 
on with the current tank, ship, and gun 
programs. 

Of course, if we should turn to a 
greatly augmented air war, and leave 
off some or most ground operations, 
then we would have a new aircraft pro- 


duction ceiling. But that probably wil] 
not happen in this war. 

The same is true of aviation manpovw- 
er. So long as we must supply and man 
ground forees, there is a limit to the 
forces available to operate an air force, 
Gen. Edwards tells Congress we ill 
have an air force of 900 squadrons, em- 
ploying 2,450,000 men, by the end of 
this vear. The projected size of our 


. i 
total army is never a fixed figure, but 


if you call it 10,000,000, an air force 


of that just-mentioned size is roughly | 


one quarter of the total army. Perhaps 
that is about all it can be, unless and 
until a new style of war is developed. 

This gets us around the question of 
whether we actually want to build 150, 
000 airplanes in 1944. Nobody can an- 
swer that one, as vet, because it de- 
pends upon the needs of our allies, 
There are still combat zones where a lot 
more planes could be used right now, 
such as Russia and China. But as Mr, 
Nelson explains it, we have been filling 
up the “pipelines” all this time. Air. 
planes had to go to dozens of places, 
where they may never be used; re. 
serves had to be built up before the 
fighting could start. The day will come, 
soon, when every time 100 planes are 
fed in at this end of the pipeline, 100 
will come out of the business end at 
the front. 

This is not to say that we are sure 
to find ourselves able to build all the 
airplanes we want for ourselves and our 
allies. But we might. We have built 
all we wanted of some other things. We 
have cut down orders for still others, 
not because we didn’t want more, but 
because we wanted other things more. 
Among the latter are tanks, mobile guns, 
anti-aireraft guns, and trucks. We 
wanted airplanes more than we wanted 
those items, so we diverted the hours 
and the materials to planes. 

If we find that we cannot build as 
many planes as we want, it will be for 
two main reasons. The first of them 
will be “change orders”. They come 
pouring in from the front in a stream 








Cramped Quarters? 


HERE’S HOW TO 
DRILL EFFICIENTLY 





electric and pneumatic drills. 


free. Details on request. 


350 South Elmwood Av 


ANGLE DRILLING 





Airplane construction presents many an awkward drilling job. 
Regardless of the closeness of space, Terry Angle Drilling Attach- 
ments simplify the problem—assure fast, accurate drilling with portable 
Terry Attachments are precision built. 
Several models for many types of aircraft drilling. Easy to use; trouble- 


GEORGE A. TERRY CO. 
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Buffalo, N. Y. 
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Anyone with a legitimate interest in the 
servicing of aircraft engines is welcome to a 
copy of this manual. Whether in the military 
or civil establishments—the manufacturing or» 
operating fields—your free copy is ready. 
In requesting it please state your position or 
activity prompting your interest. 





MUSKEGON PISTON RING CO. 


Muskegon, Michigan 
Plants at Muskegon and Sparta 



















48 pages of 


specifications 


and 


“HOW TO DO IT” DATA! 


@ Crammed with authentic data cover- 
ing all American aircraft engines and pro- 
fusely illustrated, this new Muskegon 
manual will be found invaluable wherever 
engines are serviced. 


Cylinder reconditioning, piston inspection 
and regrooving, fitting rings for reassem- 
bly, installing and lapping rings—these 
are just a few of the subjects on which the 
recommended practices of the respective 
engine manufacturers are given in detail. 


Piston ring designs, set-ups and clearances 
for each individual engine are listed and 
illustrated. Ring wear, scuffing, cylinder 
and ring surface finishes, factors influenc- 
ing oil consumption are other features. 


The manual is, in short, a comprehensive 
study of the piston, ring and cylinder 
phases of aircraft engine rebuilding. 
















The skin of freedom’s teeth 


When free America first struck back at 
totalityranny, Boeing Flying Fortresses* 
put teeth in our aerial offensive .. . 
smiting the enemy with death from the 
substratosphere. 


In the photograph above, you see the 
aluminum “skin” that covers the wings 
of the Boeing B-17. To speed the out- 
put of the thirty-two-ton Fortresses, 
aluminum alloy sheets were needed of 
greater dimension than it is practical to 
manufacture. 

On the machine pictured above, de- 
veloped by Boeing tooling engineers, 
standard aluminum alloy stock is auto- 


matically spot-welded into “super-sheets” 
up to 14 feet wide and any desired 
length. Many times faster than flush- 
riveting, the Boeing automatic feed spot- 
welding tables make 65 controlled welds 
a minute, enabling Boeing to meet the 
extremely high U. S. Army requirements 
while maintaining quantity production. 
And the elimination of rivets reduces 


“drag” and increases speed in flight. 


This is merely one of more than 
100,000 special tools and templates de- 
veloped by Boeing for the faster produc- 
tion of the Flying Fortress. Like many 
other Boeing-developed tools, it has 





been widely adopted by major aircraft 
manufacturers throughout America. 


And tooling is but one ot more than 
twenty-five different fields of engineer 
ing activity at Boeing . . . fields which 
might seem, to the uninitiated, a far cr) 
from Flying Fortresses, Stratoliners,’ 


globe-girdling Clippers and other Boeing: 


designed and Boeing-built airplanes. 

It is this diverse skill and experience 
in manufacturing, tooling, engineering 
research and design which will some day 
make the phrase “Built by Boeing’ 4 
hall-mark of better products for free 
men in a better world. 


DESIGNERS OF THE FLYING FORTRESS * THE STRATOLINER * PAN AMERICAN CLIPPERS BOEING 


“THE TERMS “FLYING FORTRESS AND STRATOLINER'® ARE REGISTERED BOEING TRADE-MARKS 
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drives the service men and the 
manufacturers crazy. This one thing 
has come pretty near upsetting some 
manufacturers. But the change orders 
are the main ingredient of advance- 
ment in design that beats the enemy, 
so no one wants to stop them. It all 
has to be managed. 

Somebody has to pick out the changes 
that will truly improve the performance 
of the airplane. But he has to throw 
some of these selected changes away, 
because they would slow down produe- 
tio too much, doing more harm than 


d. It takes a lot of smart figuring 
goo 5 


to strike the right balance between quan- 
tity and quality. 

The other major limit on airplane 
production is absentee workers. Some 
of the workers have no but to 
be absent, because of circumstances at 
home, transportation, and so on. Others 
must be called thoughtless and irrespon- 
sible. 

The chances are that Congress is go- 
ing to pass a law requiring all able- 
bodied men to stay on their jobs (ex- 
cept for good reasons) or join the 
Army, where they call it AWOL and 
the penalty is a stretch in the clink. 


choice 





Britain’s Ground Crews Batter Germany’s War Plants 


(Continued from page 217) 


Four underslung Rolls-Royce Merlins 
of over 1,200 hp. each give the Lancas- 


) ter its speed. 


Feats of Lancaster aircrews in mak- 
ing raids far into enemy territory by 
day and night have thrilled the world. 
But without the efforts of ground crews 
and engineers, putting all their “know 
how” into insuring success, these raids 
would have been impossible. 

Here is how Flight Set. Ketley of 
Southampton, who is the non-commis- 
sioned officer in charge of maintenance 
for a flight at a Lancaster station, de- 
seribes the ground crew’s work. 


7 


Last Night's Damage First 


“If there has been any damage to 


| the aireraft in sorties the night before, 


we get a full report on it from the 
flight engineer. That has to be put 


nght first of all. It may be just a few 
bullet holes to be patched in the wings, 
or we may have to change a complete 
engine, which will usually take us all 
of 48 hr. When there’s a push on, the 
ground crews work in 12-hr. shifts till 
the job is done, 

“In addition, every aireraft must un- 
dergo a complete inspection every day 
before it is allowed to take off. We 
know how much depends on this, and 
we do make it a complete check. It 
takes the ground crew about 3 hr., each 
trade giving their own items a meticu- 
lous inspection. 

“Everything that 
examined’ for faults. Electrical 
vices, airframe controls, gasoline 
tems, radio equipment, instruments, au- 
tomatic pilot, hvdraulies, and guns and 
ammunition feeds all have to be gone 
over with eare, and in addition the en- 
fines must have a minute and special 
mMspection. 


"an go wrong is 
ser- 


SVs- 


“Finally we run up the engines on 
the ground, trying out the hydraulics to 
flaps and turrets. It isn’t till we're 
sure that everything is as perfect. as 
we con make it that we hand the Lan- 
caster over to the aircrew. 
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There is Still the Air Test 
“Before a Lancaster takes off for an 
air test, in preparation for the opera- 
tional trip, the aircrew go through a 


complete routine cockpit drill, each 
member checking every item of the 
equipment in his charge, and report- 


ing to the first pilot that all’s well, or 
the contrary. Even then, it is the duty 
of the first pilot to make his own check, 
for the final responsibility is his. 

“Then everything is tried out in the 
air, with the flight engineer keeping 
check as on a regular flight.” 

Set. A. Garden of Keith, 
is a flight engineer who has completed 
eight operational trips in a Lancaster. 
He describes thus his share in keeping 
a Lancaster in the air— 

“In my I keep check 
on how all the engines are behaving. 
During an air test I keep a log of all 
the readings, and compare gasoline con- 
sumption with engine revs and the boost. 
Then I try out 
fuel systems, switching over to 
tank in turn to insure that evervthing 
is in order. ; 

“On an actual trip I still have much 
the watching oil pressures 


conipartment 


every combination of 


each 


same job, 


and tenrperatures of coolant and en- 


gines—not that anything often 
wrong—but sometimes one gets hit by 
flak, 
I either nurse that engine along, or if 
it’s really bad I feather the propeller 


20es 


As soon as I see signs of trouble. 


so it no longer turns over. Or if a 
tank is punctured by enemy fire, I 


switch all the engines over to it to 
drain it before the others.” 

If no one else realizes just how mueh 
depends on the engineers and ground 
crews, certainly the pilots do, for their 
lives depend on the conscientious care 
given to this work. 

After the Milan raid one pilot said: 
“My kite Leo has been this week to Le 
Creusot and Milan—that’s two long 
trips in daylight—but I never had to 
worry about craft or engine. Nice job 


. 999 


from the ground lads! 


Seotland, | 
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Reg. Trade Mark 
Bx AX 30 airplane wing cloth, a 


famous for its uniformity, is 
lighter, stronger and more closely 
woven than other airfoil fabrics. 
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‘BOLTED ASSEMBLIES 


permanently TIGHT 


BEALL Spring Washers compensate for 
wear, bolt-stretch, corrosion and break- 
down of finish. They meet rigid Army, 


Navy and Air Corps specificatipns. 
Available in Carbon Steel, Stainless 
Steel, Phosphor Bronze, Everdur and 
Monel Metal. Finished in Cadmium 
Plate, Galvanized, Silver and Parker- 
ized. IMMEDIATE SHIPMENT of all 
standard sizes. 


WIRE US your requirements 
BEALL TOOL COMPANY 


Div. Hubbard & Company 


EAST ALTON, ILLINOIS 
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Model D-5 motor for 








Nv et 
At a ot mae use from 12 to 200 
al <a volts DC, 115 volts 
| We DC — AC operation. 
as i a“ 
WINDING KIND OF DUTY OUTPUT 
Shunt Intermittent 1/20 h.p. @ 4000 rpm 
Shunt Continuous 1/60 h.p. @ 4000 rpm 
Series Intermittent 1/15 h.p. @ 10,000 rpm 
Series Continuous 1/50 h.p. @ 7,500 rpm 
Split Series Intermittent 1/15 h.p. @ 10,000 rpm 
Split Series Continuous 1/50 h.p. @ 7,500 rpm 
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Like other Oster fractional H.P. motors in 


current production for warplanes and sub- 
marines, this 1/50 H.P. model embodies 
everything Oster has learned in fifteen years 
of engineering.and production experience 
on motors of similar type . . . When you 
power your equipment or instruments with 
this compact, efficient motor, you know you 
are getting not only the measurable values 
indicated by performance tables, but also the 
intangible protection to your own reputation 
that comes from dealing with a seasoned, 
dependable source. Let us help you fit this 
or other Oster motors to your requirements. 


John Oster Mfg. Co., of Illinois 


Genoa, Illinois 
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ON THE JOB IN PLANT AND HANGAR 
Put them to work to protect you — 
to eliminate the dangerous results 
of carelessness and forgetfulness 


—to protect production or opera- 


trons—to reduce insurance 


| JUSTRITE Approved SAFETY CANS 
| The safe, sensible way to handle 
' and store explosive or ’flam- 
_ mable liquids. Large nozzle with 
special lip—easy to fill and 
| pour without spilling — no fun- 
_ nel needed. Body: heavy sheet 

steel. Nozzles and handles mal- 
| leable iron. Baked enamel finish. 7 sizes, 1 pint to 5 gallons. 
_ Approved, inspected and individually numbered and label- 
ed by Underwriters’ Laboratories, Inc. 










SAFETY FILLING CANS 


Same general construction as Justrite 
Safety Cans but equipped with flex- 
ible metal spout hose for safe and easy 
pouring of ‘flammable liquids. Air 
vent assures even flow without back 
pressure. Easily filled from hose of 
gas pumps thru separate filler opening. 
4 sizes—5 to 20 quarts. Approved 
and listed by Underwriters’ Labora- 
tories, Inc. Approved by Associated 
Factory Mutual Fire Insurance Co. 





OILY WASTE CANS 


The common sense container for oily- 
waste or other flammable material. Stur- 
dily made of 24-gauge steel, 14” band iron 
legs and handles. Made with or without 
foot lever. Lid automatically closes when 
can is not in use. Approved by Under- 
writers’ Laboratories, Inc. and Associated 
Factory Mutual Fire Insurance Cos. 





JUSTRITE Twin-Bulb ELECTRIC LANTERN 


The most dependable lantern ever built for 
industrial use. Powerful 662 candle power 
forward beam plus light to sides at the same 
time from the same bulb. Twin-bulbs reduce 
danger of light failure—just flip the 
switch and second bulb is lighted instantly. 
Listed by Underwriters’ Laboratories, Inc. 
for safe use in the presence of ‘flammable 
gases and other Class 1, Group D hazardous 
locations. Approved by U. S. Bureau of 
Mines. 


Ask your jobber or write for catalog of Justrite Safety Products 


JUSTRITE Manufacturing Co., 2090 N. Southport Ave., Chicago, Il. 











USTRITE <4 


SAFETY CANS FILLING CANS OILY WASTE CANS 
APPROVED SAFETY ELECTRIC LANTERNS 
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LOCKED © 
IN THE 
MATERIAL 


THE ROSAN LOCKING SYSTEM 


of Locked-in Inserts and Studs for 
Soft Metals, Plastics and Wood 


If the material can be bored and threaded, the 
Rosan Locked-in Inserts and Studs can be 


permanently fastened in it. 


Here at last is the solution to a problem which has baffled 
engineers since the invention of the screw. Now it is possible 
to lock a stud or insert in a softer material so that it becomes 
a permanent part of it. The torque necessary to remove a 
frozen nut cannot disturb a Rosan Locked-in Stud since it 
never backs. The Rosan Locked-in Insert is likewise a per- 
manent installation which will withstand greater loads than 
the bolt which is screwed into it. Standard threads are used 
throughout and there is a type of Rosan Insert or Stud for 


every branch of industry. 


Manufacturers are invited to submit their fastening problems 
to our Engineering Department. Fill out and mail the coupon 


below for free literature and further information. 
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scraped and then sanded and finished with 
coated abrasives to give the required fidelity to 
the specified contours and to produce the 
smooth surfaces necessary for perfect stamping 


The Carborundum Company has been a lead:{#— 
in developing a number of new forms of coat}) sing 
abrasives to meet the requirements necessitate 


by war production. A number of these item 
r attached 















operations. 
| are described in our pamphlet ‘“W ns {0 
This process is speeded by i : . meee capons Mind s 
using Aloxite Br: * a = 
p pe j g Aloxite Brand Production.”’ Send for your copy. Addit 
fuined 
Cc A R BO RUN DU M ompart 
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Here, to 
are stre 
THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. We 
The A 
MANUFACTURERS OF GRINDING WHEELS, COATED ABRASIVES, SUPER REFRACTORIES, HEATING ELEMENT ports w 





Sales Offices ; F ses i le ‘ork, Chi i i _ 
s and Warehouses in New York, Chicago, Philadelphia, Detroit, Cleveland, Boston, Pittsburgh, Cincinnati, Grand Rep i y 


Carborund ‘ ite ¢ i indi 
um and Aloxite are registered trade-marks of and indicate manufacture by The Carborundum Company 
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bits increase of strength as tempera- 
re decreases and has excellent chem- 
4] resistance. Molding materials are 
gilable in granular form for com- 
ssion as Well as injection molding. 
Polystyrene has been used as an in 
lating foil for radio condensers and 
j] insulation. It has been designed 
to coil supports for high frequency 
pparatus and instrument housings, sup- 
prts for the conductor in coaxial cables, 
jd-proof closures, and instrument 
mses. 


Vinyl Co-Polymer 

Of the same family group which in- 
des the polystyrenes, the copolymers 
vinyl chloride and vinyl acetate have 
chemical inertness and pro- 
translucent, and 


nusual 
ce transparent, 
paque moldings. They have good elas- 
city at low temperature, possess tough- 
pss and excellent dimensional stability. 
pplications include contro] wheels 
nd molded gaskets. 













Cellulose Acetate 


Cellulose acetates possess toughness 
nd resiliency and are available in a 
ot colors. 


mendously wide range 


Points On Plasties In 
(Continued from page 143) 


Aireraft Engineering 


Forms are sheets, rods, tubes, bars, 
molding blanks, molding powders of 
every description, films, packaging ma- 
terials, and foils. Among the appliea- 
tions are numerous industrial and house- 
hold molded articles, such as radio cab- 
inets, tool handles, automotive hard- 
ware, goggles, instrument lenses, and 
many other injection molded appliea- 
tions. Other cellulose derivatives of im- 
portance are cellulose acetate-butyrate, 
a molding material of high impaci 
strength, and ethyl-cellulose, a plastic 
similar to acetate having inertness to 
alkalis and dilute acids and featuring 
flexibility at low temperatures. Commer- 
cially, this is known as Ethocel. 


Vinylidene Chloride 

This new plastic is noted for high 
tensile strength and _ exeellent ‘aging 
properties. It is resistant to heat and 
most chemicals. Applications include 
molded parts and, in the form of ex- 
truded tubing, gasoline tubing, coolant 
lines, and water lines. 


In Part II of this series, to appear in 
May Aviation, Mr. Sasso will continue 
eramination of 


with an comparative 


properties of plastic materials. 













Dynamic Balancing In 


pint falls nearer one bolt than another, 
sual interpolation is of sufficient accur- 
‘y to obtain the desired results. An 
‘porat ° . 
iterpolation scale could be included on 
T1OUGtset the slight added accuracy. Thus, 
tourghe smallest outline indicates a total of 
ancgeve ws-in. disks to be added, the next 
oul n, out to 20 at the outside line. If 
Cl : ° P F > 
P Bing {-in. disks, the number is of 
u } ( : ’ ‘se } q "p 
P pur e halved. 
g of) It was necessary to balance a number 
Ye . *,° 
Of propellers to determine the position 


5. é 
®! each outline with respect to the cen- 


the diagram, but its complication would’ 


Propeller Maintenance 


(Continued from page 214) 


ter point. This diagram is applicable 
only to Douglas DC-3 airplanes 
equipped with Wright G1O2A engines. 
It also works only with gear ratios 
which bring the engine and propeller 
into phase in such a rhythm as to build 
up a strong vibration pattern, such as 
a 3/2 or a 16/9 ratio, but not a 16/11. 
The latter type can be balanced with 
another kind of vibration indicator, like 
a reed, which is more sensitive. It may 
have, to be placed on another part of 
the airplane to pick up the vibration, 
and needs its own system plotting. 





eade™#-—— 
yatege 
raters 
tem . 
s fo Attached by means of lift-a-dot fasteners 
and studs and ean be easily removed. 
Additional cargo space has been 
funed by refairing the bombardier's 
fompartment and replacing its glass- 
Paneled nose with an 18-in. fuselage ex- 
fension and a eup-shaped earg : 
lere, too, bulkheads and floor supports 
#re strengthened and protective panel- 
“ Yging and insulating trim installed. 
_ The Army Air Forces’ need for trans- 
orts was so pressing that the first few 
-87’s off the line were practically tailor- 
ade. There was no time to wait while 





' 
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Single Assembly Line Produces Bombers. Transports 
(Continued from page 133) 


jigs were built and subassemblies tooled 
up. The first few transports were com- 
pleted practically by hand simultane- 
ously with the job of making dies, form 
blocks, and jigs for the eargo doors, 
belly covering, and the hundreds of other 
changes. 

But the first Liberator Express was 
more than 30 days ahead of schedule in 
coming off the line—a second production 
record for Consolidated’s Texas plant. 
The first record was achieved last April 
with the turning out of the first B-24 
bomber 100 days ahead of schedule 

















FOR YEARS! 











) sem is no reweomer in 


the fiekl of Pilet Light 
Assembly manufacture, The 
remarkable 
and efficlency of our prod- 


dependability 


ucts represent Vears of eXx- 
perience . . . Years ¢ 
velopment work, 
ment, ane specialization 
. making better Dial and 
Jewel Light Assemblies, 
and nothing else! Sheer 
merit has leng since re- 


sulted in reaching the post- 


tion of ‘‘woerld’s” largest 
exclusive manufacturer’! 
Large, hizh -peed facilities 


for precision production in- 





sure prompt deliveries in 
any quantities, 

NO. 50 TYPE 

PAT. No. 2220516 SEE THE DRAKE CATA- 
LOG FOR DETAILS ON 
OUR COMPLETE LINE! 


Pacific Coast Rep.: Radio Products Sales Co., 238 W. 
15th St., Los Angeles 


DRAKE MANUFACTURING CO. 


.1713 W. HUBBARD ST. ¢ CHICAGO, U.S.A. 











STRAINERS for 
the AIRCRAFT 
INDUSTRY 





OMPLETE manufacturing facilities for 

drawing the wire, weaving the cloth, 
and fabricating the assembly . .. all by 
one organization. 
Michigan Wire Cloth Company is a 
leading producer of aircraft fuel strainers 
and screens. Experienced in working with 
all metals to close tolerances. 

Send Michigan Your Inquiries 














MICHIGAN 
WIRE CLOTH 


COMPANY - 


2100 HOWARD . DETROIT 
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PORTRAIT OF A 


Vatuable’ 
PAIR OF HANDS 





‘ey yw 
* “'Miking’ to .001 inch requires 
flexible, healthy hands . . . the 
kiad of hands that use PAX P 
Granulated Industrial Skin 
Cleanser. PAX won't ‘dry out” 


hands because. . . 


1. pH below 10 y 
2. No Free Alkali Ra 
3. Low Alkaline Salts 


nAX 


2040 Walnut, Dept. A St. Louis, Mo. _ 
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oS 
Ss 








BALDOR 
searinc GRINDERS 


ASK FOR BULLETINS 


ON COMPLETE LINE 


BALDOR Grinder No. 10l1—built for the 
heavier production jobs. 112 hp., ball-bear- 
ing motor; 1725 r.p.m., 220, 3-phase, 60- 
cycle. 10’xl” Aloxite wheels, exhaust 


type guards and adjustable $9Q00 
tool rests. 


BALDOR ELECTRIC COMPANY 
4380 Duncan Ave., St. Louis, Mo. 











Manufacturers of 
Electric Motors 
Electric Motor Grinder 
Battery Chargers 
Fast Battery Chargers 
Battery Testers 


‘} 7 / / 
trite {o. Bulletiast 





404 








exactly a year from the day ground was 
broken for construction of the first 
building. 

Now an uninterrupted flow of bombers 
and transports move down the long as- 
sembly line. By not changing for the 
C-87, the complicated jigs in which bulk- 
head and stringer and piece of skin be- 
come bomber nose and tail fuselage sec- 
tions, Consolidated saved months of 
tooling time. Once out of the jigs, the 


| sections can become either a bomber or 


a transport, depending on which the 
AAF needs most. 

Since the conversion changes are com- 
paratively minor structural or installa- 


has 


tional variations, it been found 
feasible to make them along the fing/ 
assembly line. And because of the tre. 


mendous length of that line in Consoli. 


dated’s plant, those changes ean | 
’ rod e 


broken down into hundreds of stations, f 


permitting a division of the employees— 
a few to each station to make their jp. 


who would have to be crowded in with a 
shorter line. 











This means less time for!) 


ei a RS. 


each ship in each station—greater pro- | 


duction rates. 

Winning the war ean’t wait for to- 
morrow. And today’s cargos are moving 
in today’s Consolidated planes. 





Consolidated Celebrates Its 20th Anniversary 
(Continued from page 125) 


search and unceasing rescue work in 
the wake of the fighting which has re- 
stored a majority of our downed flyers 
to fight again—and this is 90 percent 
of the battle in maintaining the air 
service. Next comes the PB2Y Cor- 
onado, with a wingspread of 115 ft. 
and four engines, carrying cargoes and 
bombs to distant fronts. The B-24 
Liberator is already famous for bomb- 
ing missions and distances flown. In 
the form of the C-87, the Liberator Ex- 
press has expedited loads all over the 
world. 


To these globe trotters is added Vul- 
tee’s valuable group, consisting of the 
BT-13, used in large numbers in ou 
training program; the liaison ship Sen- 
tinel, produced by the Stinson Division 
of Vultee; the Reliant, also of Stinsan; 
and the Vultee Vengeance A-31. 

Early efforts of the new Consolidated 
management were devoted to creating 
an efficient, well rounded organization, 
skilled in every phase of aircraft con- 
struction. Today, it is centering its at- 
tention on achieving the utmost in war- 
plane output. 
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AIRCRAFT 
PLYWOOD 


Available for Immediate Shipment 


Large Stocks of Standard and Odd Sizes carried in our Chicago Warehouse for 
shipment same day order is received. Made in accordance with AN-NN-P-511b 
Specifications. Orders requiring special manufacture will receive prompt attention. 


1721 Elston Avenue 
ne & Veneer CHICAGO, ILLINOIS 


Phone: ARMitage 7100 





STOCK LIST 
FURNISHED 
UPON REQUEST 











WANTED... 





information to interested firms. 


11A Warren St. 


AIRPLANE MANUFACTURERS 
For FUTURE EXPORT REPRESENTATION 


e Alert American airplane manufacturers are preparing now for the export demand 
for airplanes and parts which will open up with the end of the present conflict. 
As specialists in all phases of Export Representation, we are seeking a few well- 
established airplane manufacturers and parts suppliers whose production after the 
war will require overseas markets. Our company offers the multiple advantages 
of many years’ experience in handling exports in all parts of the world. Full 


Write to ROBURN AGENCIES, INC. 










New York City 
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final 

tre. 

Asoli- 

ae transport. Carried to an extreme, 
villi: might lead to the assertion by Congress 
rine of its undisputed power to authorize 
kmen the incorporation of airlines under na- 
‘ith a} tional law and with control of taxation. 


) The greatest intangible, in attempt- 


7 ing to assess the 1943 earnings ontlook, 
is the matter of war contracts. (overn- 

r to. — ment eontraets—earrying military ear- 
wine @ goes and passengers to the four cor- 
-F ners of the earth in government-owned 
_ f planes—has meant the difference be- 


the smaller lines. 
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Vul- 
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1800; 


earning power. 


work. 
lated 
ating f 
ition, 

con- 
'S at- 
War- 


tion to the huge and 


government, 


tween profits and deficits tor some of 


The joint use of personnel and fa- 
cilities for war work and commercial 
traflie has meant that the government is 
absorbing part of the operating over- 
head, This, of course, has been a factor 

in the recent upward trend in airline 
In addition, the lines 
have received a small fee for their war 
It is too early, though, to esti- 
' mate how substantial an effect on cur- 

rent earnings this war work will have. 
Certainly profits will be small in rela- 
ever-increasing 
volumes the airlines are flying for the 
Furthermore, the scope of 








Propably no other organization is as 
well equipped as McGraw-Hill to 
soive the complicated problem of 
list maintenance during this period 
of unparalleled change in industria 
personnel. 


McGraw-Hill Mailing Lists cover 
most major industries. They are com- 
piled from exclusive sources, and are 
Dased on hundreds of thousands of 
mail questionnaires and the reports 
of a nation-wide field staff. All 
names are guaranteed accurate with- 
Ts 2%. 

When planning your direct mail 
advertising and sales promotion, con- 
sider this unique and economical 
service in relation to your product. 
Details en request. 





| 





ow WE 
Mc GRAW-HILL 


; DIRECT MAIL LIST SERVICE 











DIRECT MAIL DIVISION 





{ Solves the Problem of : 
Mailing List Maintenance! 


McGraw-Hill Publishing Co., Inc. 


33) West 42nd Street New York, N. Y. 
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Shifting Airline Revenue and Profit Prospects 


(Continued from page 207) 


the airlines’ war effort extends far be- 
yond cargo service to the training of 
military personnel and, in some ¢ases, 
to the operation of large modification 
centers for making changes in combat 
planes before they are sent to the front. 

As this is written, many of the air- 
lines are engaged in re-negotiating their 
war contracts. In this connection it 
might be noted that airline officials are 
looking to the future. They are not out 
after large profits on war contraets, 
realizing full well that big earnings on 
war work would inevitably pave the way 
for cuts In passenger, mail, and express 
rates. Sharp reductions in these rates 
would leave the airlines “holding the 
bav”” when the war is over and the 
present wartime traffic demand ceases. 

Therefore, aside from the unknown 
effects of war contracts on current earn- 
ing power, it would appear that airline 
earnings probably reached their war- 
time peak in 1942. But despite the 
probable earnings decline for some of 
the more prosperous companies, opera- 
tions for nearly all seem likely to con- 
tinue en a profitable basis for the 


duration. 








UBULAR ACCESSOR 


MANIFOLDS 


CONTRACTORS TO ALL LEADING 
ENGINE and PROPELLER 
MANUFACTURERS ~ - 























Precision-ize Pencil Drawings 


Sharp Prints without Inking 

Relieve Draftsmen Shortage 

Speed Production Time 

Cut Operating Costs 

Make Old Boards Better Than New 


Cover worn-out boards. Make new boards 
more efficient. Most perfect drawing surface 
yet conceived. In use in over 1000 plants 
Costs very little. Write for details and trial 
offer on No-INK DraAwInG Boarp Tops. 


Ww 
w.u. LONG co., 425 N. CLARK ST., CHICAGO—EST. 91! 


YM RECLAIMS 


ENGINE OILS 


pays for itself in 3 to 12 months! 


@ Don't discard any drainage—salvage your oil 
efficiently and economically with YM Reclaim- 
ers! Whether it's aircraft engine drainage, 
hydraulic oils, or other types of lubricating oils, 
YM restores used oils to new oil values of vis- 
cosity, fire and flash, neutralization number, 
precipitation number, emulsion test, etc. YM 
Reclaimers are used by the largest builder of air- 
cooled engines and by the largest builder of 
liquid-cooled éngines, also at many aircraft en- 
gine factories, flying schools, and airplane fac- 
tories. Write today .. advise oil quantities 
available each week. 


Yes, Immediate Delivery! 














YOUNGSTOWN MILLER COMPANY 


SANDUSKY, OHIO 





OIL PURIFIERS OR RECLAIMERS 


% for Aircraft Engine Builders 
% for Airplaine Builders 
% for Flying. Schools 
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TWO YEARS AT THE FRONT!...IN TEN MINUTES) 


Three thousand times a minute the 
aircraft radio equipment atop this 
machine lives through an accelera- 
tion that would cause the toughest 
young airplane pilot to “black out” 
in dive bombing. In a few minutes it 
lives through the jars and vibrations 
it would receive on ten round trips 
from Washington to Chungking. If 
there is a structural weakness in its 
design it shows up instantly; before 
it goes into service. 


RCA AVIATION RADIO 


RCA Victor Division * RADIO CORPORATION OF AMERICA * Camden, N. J. 


This is the largest and most power- 
ful of the various types of vibration 
machines used by RCA in the devel- 
opment and production testing of 
aviation radios. It can duplicate the 
vibration of the smallest plane or 
the mightiest bomber. It can re-cre- 
ate the tremendous vibration strain 
caused by one motor being shot from 
a bomber, or by the diving of a plane 
with 250 pounds of radio at ten 
times the force of gravity! —In fact, 





within three minutes the RCA vibra- 
tor can shake into pieces any radio 
set made — and it would probably 
shake down the building if its 6-ton 
concrete and steel base weren't 
mounted on those giant springs. 
Thus, RCA research helps to 
make RCA’s aviation radio equip 


— st 
ment become more pow- __[FQP,VICTOR) 





erful, more effective, and | 4f s"« 


more dependable, in 
performing its vital tasks. |d 
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